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(54) WIDE-BAND ANTENNA DEVICE USING SEMICIRCULAR RADIATION PLATE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To perform miniaturization 
and to provide a lowest resonance frequency by forming 
an almost semicircular notched part at the center part of 
a semicircular conductor plate as a radiation plate. 
SOLUTION: This antenna device is composed of arcuate 
radiation plates 11a and 11b formed by cutting off 
concentric almost semicircular part smaller than the 
conductor plate from the two conductor plates (copper 
plate or the like for instance) in an almost semicircular 
shape. The two radiation plates 11a and 1 lb are 
respectively arranged by making the vertex parts 21a 
and 21b of a circular arc face each other and a power 
feeding part 30 is provided between the vertex parts 21a 
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and 21b. On the respective two radiation plates 11a and lib, the almost semicircular notched 
parts 41a and 41b are provided concentrically to them on the center part of the circle of the 
almost semicircular shape. In the case that the radiation plates 11a and lib are semicircular 
and the notched parts 41a and 41b are semi-elliptic provided with a long axis in a horizontal 
direction, an axis W is gradually decreased or increased toward the tip of the radiation plates 
11a and lib. In the case of being provided with the long axis in a vertical direction, the axis W 
is gradually increased toward the tip. 



LEGAL STATUS 

[Date of request for examination] 30.01 .1998 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3273463 

[Date of registration] 01 .02.2002 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdLncipi.go.jp/PAl/result/detail/main/wAAAaQaOlBDA409223921^ 10/17/2005 



JP,09-223921,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] almost ~ the conductor of a hemicycle - the flat surface which notching of a hemicycle is 
mostly formed concentrically with the semicircle, and the 1st radiation plate which consists of a plate, 
and the above-mentioned 1st radiation plate countered the above-mentioned radiation plate and the right 
angle with the semicircle arc, and has been arranged — a conductor — the top-most-vertices section of 
the semicircle arc of a cope plate and the above-mentioned radiation plate, and the above-mentioned flat 
surface - a conductor - antenna equipment including the feeder for being connected with a cope plate 
and supplying electric power in between [ these ]. 

[Claim 2] In the antenna equipment of claim 1, another radiation plate of the same configuration shares a 
medial axis with the above-mentioned 1st radiation plate mostly, and it crosses mutually and is prepared. 

[Claim 3] the 1st radiation plate with which the notching section of a hemicycle was formed 
concentrically mostly and which consists of a conductor of a hemicycle mostly - almost - the 
conductor of a hemicycle ~ antenna equipment including the feeder for the top-most-vertices section of 
each radii countering, and the 2nd radiation plate which consists of a plate, and the above-mentioned 1st 
and 2nd radiation plate being arranged, making the above-mentioned top-most- vertices section of the 
above-mentioned 1st and 2nd radiation plate into the feeding point, respectively, and supplying electric 
power in between [ these ]. 

[Claim 4] The 3rd radiation plate formed by having the same configuration mostly with the above- 
mentioned 1st radiation plate, making the above-mentioned 1st radiation plate and the above-mentioned 
radii top-most vertices mostly in agreement in the antenna equipment of claim 3, sharing a medial axis, 
and crossing mutually. Have the same configuration mostly with the above-mentioned 2nd radiation 
plate, and the above-mentioned 2nd radiation plate and the above-mentioned radii top-most vertices are 
made mostly in agreement, a medial axis is shared and the 4th radiation plate formed by crossing 
mutually is included fiirther. 

[Claim 5] In the antenna equipment of claim 3, the above-mentioned 2nd radiation plate has the 
hemicycle and the notching section mostly formed in this alignment. 

[Claim 6] In the antenna equipment of claims 1 or 3, at least one radiating element of a different mold 
from the above-mentioned hemicycle radiation plate is arranged, and it connects with the above- 
mentioned notching section of the above-mentioned 1st radiation plate near [ feeding point ] the above 
of the above-mentioned 1st radiation plate. 

[Claim 7] In the antenna equipment of claim 6, the above-mentioned radiating element contains any one 
of a meander-like monopole, a resistance loading monopole, and the helical antennas. 
[Claim 8] almost - a hemicycle-like conductor - the antenna equipment which has at least one radiation 
plate with which the plate was formed by curving in the shape of a cylinder. 
[Claim 9] the flat surface which countered in the antenna equipment of claim 8 with the top-most- 
vertices section of the semicircle arc of the above-mentioned radiation plate, and has been mostly 
arranged with the bus-bar of the above-mentioned cylinder at the right angle - a conductor - a cope 
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plate, the top-most vertices of the above-mentioned semicircle arc, and the above-mentioned flat surface 
— a conductor - it connects with a cope plate and the feeder for supplying electric power in between 
[ these ] is included further. 

[Claim 10] the antenna equipment of claim 8 ~ setting ~ the conductor of the above-mentioned 
hemicycle — a plate and a center line are made in agreement, and the radii top-most-vertices section of 
the semicircle arc of the above-mentioned radiation plate, another radiation plate which has the arc 
periphery which countered, and the above-mentioned radiation plate, and the above are also obtained, it 
connects with the radii top-most-vertices section of one radiation plate, and the feeder for supplying 
electric power in between [ these ] is included. 

[Claim 1 1] the antenna equipment of claim 10 - setting - the above - obtaining - one radiation plate ~ 
that of a hemicycle — obtaining — one conductor — it consists of a plate. 

[Claim 12] the antenna equipment of claim 10 - setting - the above - obtaining ~ one radiation plate - 
that of a hemicycle - obtaining - one conductor - it is the tubed radiation plate which wound the plate 
around tubed mostly and was formed. 

[Claim 13] the antenna equipment of claims 9 or 10 - setting — the above-mentioned radiation plate — 
the above - a conductor - it was mostly formed in this alignment with the hemicycle of a plate - it has 
the notching section of a hemicycle mostly. 

[Claim 14] the antenna equipment of claim 13 — setting — the above-mentioned notching section — 
radiation of at least one above-mentioned hemicycle — the conductor with which the radiating element 
from which a conductor and a mold differ curved to tubed [ the ] - it is attached in the plate. 
[Claim 15] In the antenna equipment of claim 14, the above-mentioned radiating element contains at 
least one antenna element chosen from the meander-like monopole, the resistance loading monopole, 
and the helical antenna. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is a broadband like 0.5-13GHz, and 
relates to the antenna equipment using a hemicycle or a semicircle ribbon-like radiation plate especially 
about the antenna equipment which can be constituted small. 
[0002] 

[Description of the Prior Art] as the example of the conventional wideband antenna - reference, 
R.M.Taylor., and "A Brodband Omnidirectional Antenna" IEEE AP-S International Symposium, 1994, 
and pi 294. The antenna equipment using a semicircular conductor plate is shown. The example of a 
configuration is shown in drawing 1 . This antenna equipment is equipped with two elements, one 
element — the conductor of the hemicycle of two sheets ~ it constitutes from plates 121a and 122a — 
having — **** — this conductor of two sheets — center line Ox with which Plates 121a and 122a pass 
along the top-most vertices of each semicircle radii It is made mutually in agreement and the 
configuration combined so that a right angle might be crossed mutually is carried out. already ~ element 
of one of the two — the same - the conductor of a hemicycle - Plates 121b and 122b - top-most 
vertices Ox of each semicircle radii The center line along which it passes is made mutually in 
agreement, and the configuration combined so that a right angle might be crossed mutually is carried 
out. These two elements are arranged so that the top-most vertices of each radii may counter, the electric 
supply section is installed between these two top-most vertices of the radii of an element - having - 
***♦ the coaxial cable 31 for electric supply — the core of one element - that envelope - a conductor 
is arranged in contact with an element. 

[0003] Drawing 2 shows the example of a configuration which simplified the antenna equipment shown 
in drawin g 1 . this simple type of antenna equipment — the conductor of a hemicycle — it has Plates 12a 
and 12b. a conductor ~ Plates 12a and 12b are arranged so that the top-most vertices of each semicircle 
radii may counter, the electric supply section - these two conductors - it prepares between the top-most 
vertices of Plates 12a and 12b - having ~ a conductor - it has the composition that electric power is 
supplied with the coaxial cable 31 installed in plate 12b. 

[0004] Drawin g 3 shows the VSWR property of the antenna equipment shown in drawing 2 . It turns out 
that it has a broadband property also in the antenna equipment simplified as shown in this drawing. This 
property was acquired considering the radius r of the shape of a hemicycle of the radiation plates 12a 
and 12b as r= 6cm. The minimum band used as VSWR<2.0 is 600MHz. since the wavelength lambda of 
the lower cut off frequency at this time is about 50cm - the ~ about (1/8) - lambda It turns out that it is 
the need as die length of a radius r. The radiation property of the antenna equipment of drawing 1 is a 
center line Ox. It is indirectivity in a right-angled flat surface, a lower cut off frequency to the twice 
[ about ] as many frequency as this is indirectivity, and the radiation property of another side and the 
antenna equipment of drawing 2 is a center line Ox in a frequency domain higher than it. It has 
directivity strong against the same direction as radiation plate 12a in the right-angled flat surface. 
[0005] 
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[Problem(s) to be Solved by the Invention] Thus, since the antenna element of the configuration with 
which two flabellate form radiation plates were combined by crossing is prepared 2 sets of upper and 
lower sides, the conventional antenna equipment of drawing 1 needs big occupancy space, and also in 
the short form antenna equipment of drawing 2 , a flabellate form hemicycle radiation plate needs a big 
occupancy area. Moreover, it is one eighth of the minimum resonant wavelength at least also about the 
size. A semicircular conductor plate with the radius of wavelength extent is needed, and the antenna area 
of every direction 2rx2r, i.e., (1/4), lambdax(l/4) lambda, is needed also for a short form. Therefore, 
when conventional antenna equipment tended to need the big tooth space for the volume and area and it 
was going to lower the lower cut off frequency, it had the fault which antenna equipment enlarges in 
inverse proportion to the lower cut off frequency. 

[0006] The purpose of this invention solves such a technical problem, and aims at offering the smaller 
antenna equipment at electrical characteristics equivalent to the former, or the antenna equipment with 
which it is smaller than before with equipment and lowest resonance fi^equency lower than before is 
moreover obtained. 
[0007] 

[Means for Solving the Problem] the antenna equipment by the 1st viewpoint of this invention — the 
conductor of the shape of a hemicycle as a radiation plate - it is characterized by forming the notching 
section of a hemicycle in the core of a plate mostly, the radiation plate which has this notching section, 
and a right-angled field — those radii top-most vertices — countering — a flat surface — a conductor - 
that of the almost same hemicycle as the above-mentioned radiation plate also obtains, a cope plate 
forms and those radii top-most vertices make into the feeding point, it constitutes so that electric power 
may supply between the above-mentioned cope plates, or one radiation plate forms so that the radii top- 
most vertices of those radiation plates may counter, and it constitutes so that electric power may supply 
in between [ these ] by making those radii top-most vertices into the feeding point. 
[0008] At least one different radiating element from a hemicycle mold may be arranged in the hemicycle 
notching section of the above-mentioned hemicycle radiation plate, and you may connect with it near the 
feeding point, the antenna equipment by the 2nd viewpoint of this invention — the conductor of the 
hemicycle as a radiation plate - it is characterized by bending the plate in the shape of a cylinder. A 
cope plate is formed, the antenna equipment by this 2nd viewpoint — setting - radii top-most vertices ~ 
countering — a cylinder shaft and a right-angled flat surface ~ a conductor — the above-mentioned radii 
top-most vertices — the feeding point -- carrying out - a flat surface — a conductor — it considers as the 
configuration which supplies electric power between cope plates, or another hemicycle radiation plate 
which has the radii top-most vertices of the above-mentioned cylindrical radiation plate and the radii 
top-most vertices which counter may be formed in the above-mentioned cylinder shaft and parallel, and 
these radii top-most vertices may be made into the feeding point, and you may constitute so that electric 
power may be supplied in between [ these ]. 

[0009] Moreover, in the antenna equipment of the 2nd viewpoint of the above, when the hemicycle 
notching section is formed in the hemicycle radiation plate which forms a cylinder, at least one different 
radiating element from a hemicycle mold may be arranged in the notching section, and you may connect 
with it near the feeding point. Moreover, a VSWR property is improvable, being able to reduce the 
occupancy space of an anterma element by forming notching in a hemicycle radiation plate, and/or 
forming a hemicycle radiation plate in the shape of a cylinder, and maintaining a broadband property 
equivalent to the former according to the antenna equipment by the 1st and 2nd viewpoints of this 
invention. 
[0010] 

[Embodiment of the Invention] the hemicycle radiation plate which is one radiating element of the 
dipole mold antenna shown in drawing 1 before explaining the example of this invention, and the flat 
surface which acts as mirror image sides — a conductor ~ a cope plate constitutes and the monopole 
mold antenna which carries out actuation equivalent to the antenna of drawing 1 is examined first, that 
is, it is shown in drawing 4 - as - a flat surface - a conductor - the radii top-most vertices 21 carry out 
contiguity opposite of the hemicycle radiation plate 1 1 with a cope plate 50 at the shape of cope plate 50 
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- as - perpendicular - arranging ~ the radii top-most vertices and the cope plate 50 of the hemicycle 
radiation plate 12 - the central conductor of a coaxial electric supply cable, and an envelope - the 
conductor was connected, respectively, the antenna was constituted and the following analyses were 
performed, the conductor of drawing 4 R> 4 - a cope plate 50 forms the mirror image of the radiation 
plate 12, therefore carries out actuation equivalent to the antenna of drawin g 2 . 
[001 1] (a) 5GHz which flows the shape of radiation plate 12 As a resuh of analyzing distribution of the 
high frequency current with the finite element method, as shown in drawin g 5 A, the field where current 
density is high at intervals was generated in the strip region in alignment with the periphery of the 
hemicycle radiation plate 12, and extent which can be disregarded found that the current which flows to 
the central field of a hemicycle was few. That is, it turned out that the radii strip region has contributed 
to radiation greatly. 

[0012] (b) In drawin g 4 , generally the configuration of the hemicycle radiation plate 12 was specified as 
the ellipse also including the circle, and the effect on the VSWR property by the size relation of the 1st 
and 2nd radii LI and L2 which intersect perpendicularly mutually was measured about the following 
three cases. 

(1) Ll=L2=75mm (in namely, the case of a semicircle) 

(2) Ll=75mm and L2=50mm ((namely, Ll> L2)3) Continuous-line 5a, broken-line 5b, and thick 
broken-Une 5 c show Ll=40mm and the measurement result of VSWR in L2=75mm these (namely, 
L1<L2) 3 **s to drawin g 5 B, respectively, if L2 is changed - a band lower cut off frequency ~ 
changing (a band lower cut off frequency rising, if L2 becomes small) — even if it changed the 
semicircle to the ellipse, the big change in a VSWR property was not seen, but it turned out that the 
radiation plate 12 may not be a perfect semicircle. 

[0013] Analysis (a) A resuh is used, it leaves the radii strip region of a hemicycle radiation plate, the 
hemicycle field inside it is excised, and the excised space is used for arrangement of the anterma element 
of other molds, electronic parts, an electronic circuitry, etc. Analysis (b) According to the result, there is 
no big difference anyway in a property between a semicircle and a half-ellipse about the configuration of 
a hemicycle radiation plate, the radii ribbon-like radiation in the example of this invention that describes 
this below — it is applied also about a conductor. 

[0014] 1st example drawing 6 is drawing showing the 1st operation gestalt of this invention, and shows 
the structure of antenna equipment by the perspective view, this antenna equipment - almost - the 
conductor of hemicycle-like 2 **** - plates (for example, a copper plate, an aluminum plate, etc.) - 
concentric arc-shaped radiation plate 1 la smaller than it which excised and formed the semicircle 
section mostly, and 1 lb It is constituted. Arc radiation plate 11a and 1 lb A semicircle or a half-ellipse is 
sufficient as a periphery, and a semicircle or a half-ellipse is sufficient as inner circumference (notching) 
similarly. This two radiation plates 11a and 1 lb Top-most- vertices section 21a of each radii, and 21b It 
is arranged face to face and they are this top-most- vertices section 21a and 21b. The electric supply 
section 30 is formed in between, two radiation plates 1 la and 1 lb **** -- respectively - the core of the 
circle of the shape of the hemicycle - them - concentrically - almost - hemicycle-like notching section 
41a and 41b It is prepared. Radiation plate 1 la and 1 lb It is a hemicycle and they are notching section 
41a and 41b. In the case of the half-ellipse which has a major axis horizontally, they are radiation plate 
1 la and lib. It goes at a tip, and width of face W decreases or increases gradually. When it has a major 
axis perpendicularly, W increases gradually toward a tip. thus, notching section 41a and 41b it is 
possible to arrange other components in those notching sections by preparing - becoming - the 
conductor of the conventional shape of a perfect hemicycle - space efficiency can be raised as 
compared with the configuration using the plate as a radiation plate. 

[0015] Drawin g 7 thru/or drawing 9 show the example of a configuration from which it differs for the 
electric supply in the antenna equipment of the example of drawing 4 . By the configuration of drawing 
7 , it is radiation plate 1 lb about a coaxial cable 31. Center line Ox It meets and arranges. On the other 
hand, by the configuration of drawing 8 , it is radiation plate 1 lb about a coaxial cable 31. It arranges 
along with the periphery of a hemicycle. Moreover, with the configuration of drawing 9 , parallel 2 line 
33 is used for electric supply. In any case, electric supply is two radiation plates 1 la and 1 lb. Top-most- 
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vertices section 21a and 21b It carries out in between. 

[0016] The experiment for confirming the engine performance of this antenna equipment was 
conducted. Drawing 10 shows the orthogonal views of the antenna equipment used for the experiment, 
and drawing 1 1 shows the VS WR property measured by the experiment. As antenna equipment, they are 
radiation plate 1 la and 1 lb. Semicircle and notching section 41a whose appearance is tiie radius of a= 
75mm, respectively, and 41b A configuration is radiation plate 1 la and 1 lb, respectively. It considered 
as the semicircle with a radius [ of an appearance and this alignment ] of b= 55mm. Therefore, radiation 
plate 11a and 1 lb Each width of face W is W= 20mm. electric supply - radiation plate 1 lb the coaxial 
cable 31 arranged along with a medial axis ~ using — the central conductor of this coaxial cable 31 ~ 
radiation plate 1 la Top-most- vertices section 21a an envelope - a conductor - another radiation plate 
1 lb It connected. Even if VSWR is stopped in the fi-equency domain higher than 600MHz smaller than 
about 2 or it and it prepares the notching section in a radiation plate as compared with the property of the 
conventional example which showed the acquired VSWR property in drawing 3 , it turns out that a band 
property is almost equivalent to the conventional example. Thus, it becomes possible to prepare a circuit 
apparatus, and an another radiating element and another others in this part, and excels in preparing the 
notching section in respect of space efficiency. 

[0017] 2nd example drawing 12 is drawing showing the 2nd operation gestalt of this invention, and 
shows the structure of antenna equipment by the perspective view, the conductor of two sheets with 
which this antenna equipment carried out the configuration of a hemicycle mostly like the conventional 
example of drawing 1 - each conductor which is equipped with 2 sets of elements of the structure which 
combined the plate so that the top-most vertices and the center line of each radii might be mutually made 
substantially in agreement and it might intersect perpendicularly mutually, and constitutes one **** of 2 
sets of these elements - the same circular radiation plate is used for a plate with the example of drawing 
6 having explained. That is, for the element of one group, two radiation plates 111a and 1 12a with which 
the configuration of a hemicycle was mostly carried out and the notching section was prepared for the 
central part are top-most- vertices 21a of radii. Each center line Ox passing through these top-most 
vertices It is made in agreement, and it is combined and constituted so that a right angle may be 
intersected mutually. Moreover, similarly, each center line with which two radiation plates 121b and 
122b which carried out the configuration of a hemicycle mostly pass along the top-most vertices and 
these top-most vertices of an appearance is made in agreement, it combines and the element of the group 
of another side is constituted so that a right angle may be intersected mutually. 2 sets of elements are 
top-most-vertices section 21a of the radiation plates 111a and 1 12a which constitute each, and the radii 
of 121b and 122b, and 21b. It is arranged so that it may counter, and they are top-most-vertices section 
21a of 2 sets of these elements, and 21b. It considers as the feeding point, this example - an electric 
supply sake — a coaxial cable 31 — using — the central conductor of this coaxial cable 31 — top-most- 
vertices section 21a of the radiation plates 111a and 1 12a connecting - an envelope - a conductor - 
top-most- vertices section 21b of the radiation plates 121b and 122b It has connected. As the electric 
supply approach, parallel 2 line and others can also be used instead of a coaxial cable 31. 
[0018] Also in such a configuration, the same broadband property as the conventional example shown in 
drawing 1 is acquired. Therefore, while high space efficiency is obtained like the 1st operation gestalt, 
directivity within a horizontal plane can be made into indirectivity with constituting a radiant element 
fi-om two or more radiation plates. 

drawing in which 3rd example drawing 13 shows the 3rd operation gestalt of this invention - it is ~ 
drawing 6 R> - a perspective view shows the structure of the monopole mold antenna equipment 
corresponding to the dipole mold antenna of 6 or 7 examples, this antenna equipment - ahnost - a 
hemicycle-like arc band ~ a conductor - the flat surface where the top-most- vertices section of the radii 
of the radiation plate 1 1 with which it consisted of a plate and the hemicycle-like notching section 41 
was mostly formed in the core of the circle of the shape of that hemicycle, and this radiation plate 1 1 is 
arranged by approaching - a conductor — it has a cope plate 50. the top-most-vertices section 21 of the 
radiation plate 1 1 - the feeding point - carrying out - a flat surface - a conductor - a cope plate 50 - 
the central conductor of a coaxial electric supply cable, and an envelope - a conductor is connected, a 
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flat surface ~ a conductor — electric power is supplied with the coaxial cable 31 which had the through 
hole prepared in the cope plate 50 let it pass, namely, the coaxial cable 31 ~ a central conductor — a flat 
surface — a conductor — it connects with the top-most-vertices section of the radiation plate 1 1 through 
the through hole of a cope plate 50 — having — an envelope ~ a conductor — a flat surface — a conductor 
— it connects with a cope plate 50. 

[0019] It experimented by making the configuration of the notching section 41 as shown in drawing 13 
into the half-ellipse instead of the shape of a hemicycle of a semicircle radiation plate and a concentric 
circle. Specifically, it is the width of face Wl of the both ends of the radiation plate in drawing 13 . 
Width of face W2 which passes along the feeding point It was made to change and measured about the 
case of W1=W2, W1>W2, and WKW2. The parameter measured to drawing 14 and VSWR ****** at 
that time are shown. Although the VSWR value [ in / in the direction in the case of notching of the half- 
ellipse shown with a wavy line as compared with the case of hemicycle-like notching / about 1.5GHz ] 
was bad, as a whole, change was not looked at by the VSWR property but the result that a notching 
configuration did not need to restrict to a semicircle was obtained. Moreover, the difference in the 
VSWR value in about 1.5GHz is because notching area is different. 

[0020] It is drawing showing the 4th operation gestalt of this invention, it sets in the example of drawing 
13 R> 3, and 4th example drav^ng 15 is another band-like arc radiation plate 1 12. Radiation plate 111 
The top-most vertices and the center line of radii are made in agreement, and a perspective view shows 
the structure of antenna equipment which intersected perpendicularly mutually and was established, two 
radiation plates 1 1 1 with which the configuration of a hemicycle was mostly carried out and the 
notching section 41 was formed for the central part and 1 12 Each center line Ox passing through the top- 
most vertices 21 and these top-most vertices of an appearance it is made in agreement and a right angle 
is intersected mutually — as ~ combining ~ one element - constituting — this element — that top-most- 
vertices section - a flat surface - a conductor - contiguity opposite is carried out and it is arranged at a 
cope plate 50 . [ namely , ] the top-most- vertices section 21 of this element - the feeding point ~ 
carrying out — a flat surface — a conductor - between cope plates 50 - a flat surface — a conductor - 
electric power is supplied with the coaxial cable 3 1 which had the through hole prepared in the cope 
plate 50 let it pass. 

[0021] the 3rd and 4th operation gestalten shown in drawing 13 and 1 5 - a flat surface ~ a conductor - 
using a cope plate 50 - the radiation plate 1 1 or 1 1 1, and 1 12 an electric mirror image - a flat surface - 
a conductor - it is formed in the background which sandwiched the cope plate 50, For this reason, a 
radiating element (the radiation plate 1 1 or 1 1 1, and 1 12) becomes possible [ pressing down antenna 
height in one half], ending with one half compared with the 1st and 2nd operation gestalt, and realizing 
an equivalent broadband property, respectively. Thus, space-efficient antenna equipment is realizable by 
stopping antenna height and forming the notching section 41 in a radiation plate. 
[0022] 5th example drawing 16 is drawing showing the 5th operation gestalt of this invention, and 
shows the structure of antenna equipment by the perspective view. This antenna equipment prepares 
further the radiating element of a different configuration fi-om the shape of a hemicycle in the notching 
section 41 of the radiation plate of the example of drawing 13 . It consists of a plate and the hemicycle- 
like notching section 41 is mostly formed in the core of the circle of the shape of the hemicycle. namely, 
an almost semicircle arc band-like conductor - with the ****** radiation plate 1 1 the flat surface where 
the top-most-vertices section of the radii of this radiation plate 1 1 is arranged by approaching - a 
conductor ~ with a cope plate 50 It has the coaxial cable 31 which supplies electric power through the 
through hole prepared in the cope plate 50. the top-most- vertices section of the radiation plate 11, and a 
flat surface - a conductor -- the feeding point 21 prepared between cope plates 50 - a flat surface - a 
conductor - Furthermore, the meander monopole 61 is arranged in the notching section 41 of the 
radiation plate 1 1, and the feeding point which is the end is connected to the center section nearest to the 
feeding point of the arc band-like radiation plate 1 1. the central conductor of a coaxial cable 31 — a flat 
surface - a conductor - it lets the through hole of a cope plate 50 pass, and connects with the top-most- 
vertices section of the radiation plate 1 1 - having - an envelope ~ a conductor - a flat surface - a 
conductor ~ it cormects with a cope plate 50. The meander monopole 61 is the radiation plate 1 1 and 
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really formed, and electric supply to the meander monopole 61 is performed through the radiation plate 
11. 

[0023] With this operation gestalt, it has the structure where the meander configuration antenna which 
resonates on the frequency lower than the lowest resonance frequency of the 1st antenna as the 2nd 
antenna was built into the 1st antenna of the structure shown in drawing 13 . The meander monopole 61 
which constitutes this meander configiu*ation antenna is explained in detail. Since the meander 
monopole 61 can make the path of a current longer than the semicircle periphery of the radiation plate 
11, resonance of it is attained on a frequency lower than the lowest resonance frequency in the antenna 
equipment of the above-mentioned operation gestalt. for this reason, the thing incorporating the meander 
monopole 61 - the antemia equipment of the above-mentioned operation gestalt — being out of band — 
even when - resonating — it can make - many resonance is possible - becoming . Lowest resonance 
frequency can be lowered by setting up especially the resonance frequency of the meander monopole 61 
lower than the resonance frequency of the radiation plate 11, without changing magnitude. 
[0024] 6th example drawing 17 is drawing showing the 6th operation gestalt of this invention by the 
perspective view, and drawing 18 and drawing 19 show the measurement result of the VSWR property. 
It sets in the example of drawing 16 and this antenna equipment shown in drawing 17 is 2nd radiation 
plate 1 lb of a hemicycle like the conventional example of drawing 2 instead of a cope plate 50. It is the 
case where prepared and it considers as a dipole mold antenna. That is, it is radiation plate 1 la of a half- 
radii band configuration mostly. Semicircle-like radiation plate 1 lb It has and they are this two radiation 
plates 11a and 1 lb. Top-most- vertices section 21a of each radii, and 21b It counters as the feeding point 
and is arranged. These feeding point 21a and 21b A coaxial cable 3 1 is connected. Radiation plate 11a 
The meander monopole 61 is arranged at the notching section 41, and the lower limit is connected to one 
in the center of inner circumference of a half-radii band, the central conductor of a coaxial cable 31 — 
radiation plate 11a Top-most-vertices section 21a it connects - having - an envelope - a conductor is 
connected to radiation plate 1 lb. The electric supply to the meander monopole 61 is radiation plate 11a. 
It is carried out by minding. 

[0025] Here, it is radiation plate 1 la. The configuration of a semicircle and the notching section 41 
where that appearance is the radius of a= 75nmi is radiation plate 1 la. A semicircle with a radius [ of an 
appearance and this alignment ] of b= 55mm, and radiation plate 1 la It formed so that width of face W 
might be set to W= 20mm, the resonance frequency of the meander monopole 61 was adjusted so that it 
might be set to 280MHz, and the VSWR property of this antenna equipment was measured. The 
enlarged drawing of drawing 1818 and its 0-2GHz band is shown for all the bands of this measurement 
result in drawing 19 . The scales of the frequency of an axis of abscissa only differ, and these drawings 
are the measurement data about the same antenna equipment. 

[0026] Drawing 18 shows that the property equivalent to conventional antenna equipment is acquired 
about a band and VSWR. Moreover, it turns out that at least 280MHz is resonating by having 
incorporated the meander monopole 61 from drawing 1 9 . It turns out that it is possible to be able to 
attain many resonance-ization from this measurement result, without changing the magnitude of antenna 
equipment, and to lower lowest resonance frequency further. 

[0027] Drawing 20 thru/or drawing 22 show the modification of the operation gestalt shown in drawing 
16 , respectively, as the radiating element included in the notching section 41 of the radiation plate 1 1 in 
these examples — respectively — two meander monopoles 611,612, and two helical antennas 621 and 
622 And the resistance loading monopole 63 is used. As a radiating element included in the notching 
section 41, as long as it fits in such the notching section 41, the thing of other configurations may be 
used. Moreover, although drawing 20 R> 0 and drawing 21 show the example which incorporated two 
components, respectively, there is no limit in this number. Electric supply to the incorporated radiating 
element is performed by connecting the radiating element to the radiation plate 1 1 . 
[0028] Many resonance-ization will still be attained, if resonance frequency of each radiating element is 
made into a different thing when two or more another radiating elements are included in the notching 
section 41 of the radiation plate 1 1, as shown in drawing 20 or drawing 21 . moreover, the semicircle 
which consists the resonance frequency of a hemicycle-like radiation plate 1 1 using a wideband antenna 
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like the ******-ized monopole 63 shown in drawing 22 R> 2 - a conductor - by setting up lower than 
a monopole antenna, lowest resonance frequency can be lowered without enlarging antenna equipment, 
and the further broadband-ization is attained. 

Although each example of the 7th example above-mentioned showed the case where the tooth space 
which enables arrangement of the antenna element of other molds or a circuit element at the notching 
section by forming concentrically hemicycle notching of at least one form almost smaller than it to a 
hemicycle radiation plate was formed In the following examples, by considering as at least one structure 
which rolled the radiation plate of a hemicycle once in the shape of a cylinder mostly shows the example 
of the antenna equipment at the time of shortening lateral occupancy length. 
[0029] Drawing 23 is drawing showing the 7th operation gestalt of this invention, and shows the 
structure of antenna equipment by the perspective view, this antenna equipment — almost — the 
conductor of a hemicycle — radiation plate 13a of structure which rolled the plate once in the shape of a 
cylinder so that that straight-line side might serve as a circle mostly, and the conductor of a hemicycle - 
it has radiation plate 12b which consisted of plates. These radiation plates 13a and 12b are center lines 
Ox. It is arranged so that it may share and the top-most-vertices sections 21a and 21b of each radii may 
counter. These top-most- vertices sections 21a and 21b are made into the feeding point, and the electric 
supply section 30 is formed in between [ these ]. 

[0030] Center line Ox which passes two semicircular conductor plates along the top-most- vertices 
section of a semicircle in the antenna equipment of drawing 2 , respectively (radius of a semicircle) The 
radiation plates 13a and 13b of structure wound once around the common cylinder used as a bus-bar are 
formed, and the top-most vertices 21a and 21b of the radii of two semicircular conductors carry out 
contiguity opposite, and are arranged. That is, it is considering as the configuration rolled once so that 
the straight- line side of a semicircle radiation plate might form a circle. 

[0031] Thus, as while shows drawing 23 between two radiation plates which constitute one antenna 
equipment, a radiation plate is rolled once in the shape of a cylinder, is carried out, and it is good also as 
tubed radiation plate 13a, and as shown in drawing 24 , both radiation plates are rolled once in the shape 
of a cylinder, are carried out, and it is good also as radiation plates 13a and 13b. Also even if the curved 
hoop direction both ends of radiation plate 13a ( drawing 23 ), or 13a and 13b ( drawing 24 ) contact 
mutually, a big difference does not have all in a VSWR property so that it may mention later. 
[0032] in drawing 23 and the example of 24, the small spacing 10 is formed in between [ these ] so that 
the both ends of the hoop direction of radiation plate 13a ( drawing 24 - 13b) which wound once in the 
shape of a cylinder, and was carried out may not contact mutually. Moreover, center line Ox of 
cylindrical radiation plate 13a The straight line d which connects the center of spacing 10, and center 
line Ox of radiation plate 13a A right angle is almost desirable. Moreover, center line Ox which the 
radiation plates 13a and 13b share between drawing 24 Each straight line d which connects spacing 10 
has almost mutually desirable parallel. The radiation plates 13a and 13b are in the expansion condition, 
and its same magnitude is desirable. Not only the shape of a cylinder but ellipse tubed is sufficient as it, 
that is, if the curve configuration over radiation plate 13a or 13b is almost cylindrical, it is good. 
[0033] thus, a cylinder-like conductor - using a plate as a radiation plate - the conventional 
monotonous conductor - as compared with the configuration using the plate as a radiation plate, the 
breadth which at least one radiating element occupies is about 1/3 as compared with the conventional 
example, can end, and can raise space efficiency. Drawing 25 , drawing 26 , and drawing 2727 have 
shown the example of a configuration for the electric supply to the antenna equipment shown in drawing 
24 . Center line Ox which passes a coaxial cable 31 along the top-most vertices of radiation plate 13b by 
the configuration of drawing 25 It meets and arranges. On the other hand, with the configuration of 
drawing 26 , a coaxial cable 3 1 is arranged along with the radii of the semicircle of radiation plate 13b. 
Moreover, with the configuration of drawing 2727 , parallel 2 line 33 is used for electric supply, and it 
arranges between both radiation plate 13a and 13b. In any case, electric supply carries out in between 
[ these ] by making the top-most-vertices sections 21a and 21b of two radiation plates 13a and 12b (or 
13 a, 13b) into the feeding point. 

8th example 2 drawing 28 is drawing showing the 8th operation gestalt of this invention, and shows the 
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structure of antenna equipment by the perspective view, instead of this antenna equipment preparing 
radiation plate 12b or 13b in examples, such as drawing 23 , and 24, 25, ~ drawing 13 - the same - a 
flat surface - a conductor - it is the case where the cope plate 50 which consists of a plate was formed, 
and it considers as monopole mold antenna equipment, namely, the radiation plate 13 ~ the case of 
drawing 25 ~ the same — almost - a hemicycle-like conductor - center line Ox which passes a plate 
along the top-most-vertices section of the radii of a semicircle Said center line Ox which is formed in the 
shape of a cylinder so that it may become a cylindrical medial axis and parallel, approaches the top- 
most-vertices section 21 of the radii of this radiation plate 13, and passes along this the flat surface 
arranged ahnost perpendicularly - a conductor ~ it has a cope plate 50. the top-most- vertices section 21 
of the radiation plate 13 — the feeding point - carrying out - a flat surface ~ a conductor - between 
plates 50 — a flat surface — a conductor — electric power is supplied from the coaxial cable 31 which had 
the through hole 51 prepared in the cope plate 50 let it pass, namely, the central conductor of a coaxial 
cable 31 - the top-most-vertices section 21 of the radiation plate 13 - connecting --**** - moreover, 
an envelope — a conductor ~ a flat surface - a conductor - it connects with the plate 50. 
[0034] this 8th operation gestalt - a flat surface ~ a conductor ~ it is formed in the background where 
the electric mirror image of a radiating element 13 sandwiched the cope plate 50 with the cope plate 50. 
Therefore, the number of radiating elements can be managed with the one half of the 7th operation 
gestalt ( drawing 23 -27), and it becomes possible to hold down antenna height to one half, realizing an 
equivalent broadband property. Antenna height is stopped by making it such a configuration, and space- 
efficient antenna equipment can be realized. 

[0035] It experimented in order to confirm the engine performance of this antenna equipment. Drawing 
29 A, and 29B and 29C show the fi-ont view of the antenna equipment used for the experiment, a top 
view, and a right side view, respectively, and drawing 29 D shows the development view of the 
radiation plate 13. the conductor of the shape of a hemicycle with a radius of r= 75mm in which the 
radiation plate 13 is shown by drawing 29 D — center line Ox which passes a plate along the top-most 
vertices of semicircle radii What carried out [ 1 time ] to the cylinder with a diameter of 500mm used as 
a bus-bar is used, moreover, a flat surface - a conductor - a cope plate 50 - 0.2mm in 300mmx300mm 
and thickness The copper plate was used, electric supply - a flat surface ~ a conductor ~ it is performed 
by the electric supply cable 31 which it let pass to the through hole 51 prepared in the core of a cope 
plate 50. the central conductor of a coaxial cable 31 is connected to the top-most- vertices section 21 of 
the radiation plate 13 ~ having ( drawing 29 C) — an envelope ~ a conductor — a flat surface — a 
conductor ~ it connects with the cope plate 50. 

[0036] The VSWR property measured by experiment is shown in drawing 30 . If the property of the 
conventional example shown in the acquired VSWR property and drawing 3 is compared, the band 
property of the antenna equipment of this invention that formed the radiation plate in the shape of a 
cylinder has a broadband property equivalent to the conventional example, moreover, crosses it to that 
band, and the value of VSWR is a value smaller than the value by the conventional technique. That is, 
the VSWR property improves from the conventional thing shown in drawing 3 . thus ~ being cylindrical 
in a radiation plate — carrying out — a flat surface — a conductor — the breadth which a radiation plate 
occupies by antenna height becoming half by using a cope plate — the conventional example — 
comparing - one third it is - it ends, and has become antenna equipment which was excellent in respect 
of space efficiency, and, moreover, the VSWR property is improved. 

[0037] In the example of drawing 23 -28, although the radiation plate 13 showed the forward cylinder- 
like case, it may be formed in ellipse tubed. As shown in drawing 28 , it is a center line Ox about two 
shafts of the ellipse. It considers as the shaft L2 which crosses a right angle, and the shaft L2 and the 
shaft LI which intersects perpendicularly, and, in the following three cases, is (a). L1=L2=50 (cylinder) 

(b) Ll=33mm and L2==60mm (namely, Ll> ellipse cylinder of L2) 

(c) Ll=60mm and L2=33mm (namely, ellipse cylinder of L1<L2) 

The VSWR property attached [ was boiled and ] and measured is shown in continuous-line 31 A in 
drawing 31 , thick wire 3 IB, and thin broken-line 31C, respectively, even if it replaces the cylindrical 
radiation plate 13 with an ellipse cylinder so that clearly fi-om drawing - the big change in a VSWR 
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property - there is nothing - therefore, the curve of the radiation plate 13 - axial ratios L1/L2 About 
0.5-1.5 It is shown in the range not only a cylinder but that an ellipse cylinder is sufficient. This is 
applied also to all the following examples, and applied to all of the radiation plates 13a and 13b. 
[0038] Although the example of drawing 23 -28 showed the case where it curved so that the radiation 
plate 13 may be wound once aroimd a cylinder, may be used as it and both ends may contact mostly, 
you may make it curve so that Clearance d may be formed among both ends at the cylinder of a larger 
diameter than the diameter of the cylinder at that time, as shown in ****** drawing 32 less than once. 
The VSWR property measured about the case where they are the case where the diameter D of the 
cylinder in this case is D= 48mm (d= 1mm of clearances between the both ends formed), and D= 6mm 
(d= 37mm of clearances) is shown in drawing 33 , and point 33B shows continuous-line 33A, 
respectively. The broadband nature of antenna equipment is maintained also in this case. Although 
VSWR will deteriorate if Clearance d becomes large, compared with the conventional technique of 
drawing 3 , the VSWR property is still excellent. 

[0039] drawing 32 -- setting -- d= 0 -- carrying out the both ends of the radiation plate 13 - mutual - 
a half - it is - the case where it attached and carries out - very ~ only (about 1mm) - detaching -- a 
ratio — the measurement resuU of the VSWR property at the time of considering as contact is shown in 
broken- Une 34 A and continuous-line 34B of drawing 34 , respectively. Even if the both ends of the 
curved radiation plate 13 contact so that clearly from this drawing and it does not carry out, a VSWR 
property is hardly influenced, therefore it is not necessary to contact both ends by force. This is applied 
to all other examples. 

9th example drawing 35 is drawing showing the 9th operation gestalt of this invention, and shows the 
structure of antenna equipment by the perspective view. This antenna equipment to the radiation plate 13 
in the example of drawing 28 made cylindrical For example, it is the case where the same notching 41 is 
formed with drawing 13 having shown, almost - a hemicycle-like conductor - the shape of a hemicycle 
ribbon which formed and obtained the hemicycle-like notching section 41 mostly to the core of the 
semicircle of a plate — a conductor — center line Ox which passes a plate (refer to drawing 36 D) along 
the top-most- vertices section of the radii of a semicircle It winds around the cylinder used as a bus-bar 
once, it is made it, and is considering as the radiation plate 14. that is, the conductor from the lowest top- 
most-vertices section 21 of the bottom periphery (semicircle arc) of the radiation plate 13 which showed 
this radiation plate 14 to drawing 28 — the circular ribbon configuration where the radiation plate 13 was 
cut from the point which separated to a cope plate 50 and the opposite side (namely, on) to those bottom 
periphery and parallel - carrying out ~ **** ~ drawing 28 ~ tiie same - the lowest top-most-vertices 
section 21 of the radii of this radiation plate 14 — approaching - a flat surface ~ a conductor - the cope 
plate 50 is formed. 

[0040] the top-most- vertices section 21 of the radiation plate 14 — the feeding point — carrying out — a 
flat surface — a conductor — electric power is supplied from the coaxial cable 31 which had the through 
hole 51 formed in the cope plate 50 let it pass, that is, the central conductor of a coaxial cable 31 is 
connected at the feeding point 21 of the radiation plate 14 ~ having --****- moreover, an envelope - 
a conductor — a flat surface - a conductor - it connects with the cope plate 50. Thus, by forming the 
notching section 41, space efficiency can be fiirther raised to a radiation plate as compared with the 7th 
which rolled the semicircular conductor plate without notching in the shape of a cylinder, or the 8th 
operation gestalt. Since it is distributed near [ the ] a bottom circular periphery, it flows, and antenna 
current does not flow in the top straight-line side and a core, that is, the antenna current of the radiation 
plate 14 which wound once in the shape of a cyhnder as mentioned above, and was carried out does not 
contribute to radiation of an electric wave, even if it forms the notching section 41, the actuation as an 
antenna is not influenced. Therefore, as a configuration of the notching section 41, it is good also not 
only as the shape of a hemicycle (in expansion condition) but the shape for example, of a half-ellipse 
etc. 

[0041] It experimented in order to confirm the engine performance of this antenna equipment. The front 
view of the antenna equipment used for the experiment, a top view, and a right side view are shown in 
drawing 36 A, and 36B and 36C, respectively, and the development view of the radiation plate 14 is 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/17/2005 



JP,09-223921,A [DETAILED DESCRIPTION] 



Page 10 of 12 



shown in drawing 36 D. The VSWR property measured by experiment is shown in drawing 37 A. as 
antenna equipment - the radiation plate 14 - the conductor of the shape of a radius rl=75mm hemicycle 
— the conductor which formed the notching section 41 of the radius r2==55mm semicircle of an 
appearance and this aUgnment in the plate - center line Ox which passes a plate along the top-most 
vertices 21 of semicircle radii What carried out [ 1 time ] to the cylinder with a diameter of 50mm used 
as a bus-bar is used, moreover, a flat surface — a conductor — the cope plate 50 used 300mmx300mm 
and a copper plate with a thickness of 0.2mm. electric supply — a flat surface — a conductor — it is 
performed by the electric supply cable 3 1 which it let pass to the through hole 5 1 formed in the core of a 
cope plate 50. the central conductor of a coaxial cable 31 is connected to the top-most-vertices section 
21 of the radiation plate 14 - having - an envelope - a conductor — a flat surface - a conductor — it 
connects with the cope plate 50. 

[0042] Even if it forms the notching section 41 in a radiation plate as compared with the VSWR 
property ( drawing 30 ) of antenna equipment which shows the acquired VSWR property ( drawing 37 
A) in drawing 29 A without the notching section 41 - 29D, it turns out that broadband nature is 
equivalent to the conventional example. However, 5GHz Although VSWR deteriorates below, if 
compared with the property by the conventional technique of drawing 3 , degradation by the side of low- 
pass is not seen, but its improvement of VSWR by the side of a wide area is remarkable rather. Thus, by 
forming the notching section 41 in a radiation plate, it becomes possible to build the antenna of another 
configuration into this notching part, and has become antenna equipment which was excellent in respect 
of space efficiency. 

[0043] The area of the hemicycle notching section 41 is changed and the relation between the rate of 
surface ratio of the notching section 41 to the area of the radiation plate 14 in case there is no notching 
section 41, and the worst VSWR in a band of operation is shown in drawing 37 B. When VSWR is 
permitted from this drawing to 2, the notching section 41 can be enlarged to about 50% at said rate of 
area. This is the radius ratios r2/rl in drawing 36 D. When expressed, it is abbreviation r2/rl=0.7, and it 
is shown that the quite big notching section 41 can be formed. 

10th example drawing 38 is drawing showing the 10th operation gestalt of this invention, and shows the 
structure of antenna equipment by the perspective view. It differs from the 9th operation gestalt of 
drawing 35 in that this antenna equipment equips the notching section 41 of the radiation plate 14 with 
the radiating element of a different mold from a hemicycle ribbon-hke component, namely, - almost ~ 
the conductor of a hemicycle ~ a plate - the semicircle and this alignment — almost ~ the hemicycle- 
like notching section 41 - forming - the conductor - center line Ox which passes a plate along tfie top- 
most-vertices section 21 of radii It winds around the cylinder used as a bus-bar once, it is made it, and 
the radii ribbon-like radiation plate 14 is formed, the top-most- vertices section 21 of the radii of the 
radiation plate 14 — approaching — a flat surface - a conductor - a cope plate 50 is formed. A helical 
antenna 62 is connected to the notching section 41 of the radiation plate 14. the axial center of a helical 
antenna 62 - a flat surface - a conductor - it is supposed that it is almost perpendicular to a cope plate 
50, and it is located in the radii top-most- vertices section 21 bottom, a coaxial cable 31 — a flat surface — 
a conductor - it lets the through hole 5 1 formed in the cope plate 50 pass, and the central conductor of a 
coaxial cable 31 is connected to the top-most-vertices section 21 of a radiating element 14 - having - 
moreover, an envelope ~ a conductor ~ a flat surface - a conductor - it connects with a cope plate 50 — 
having - the top-most- vertices section 21 of the radiation plate 14 - the feeding point - carrying out - 
a flat surface ~ a conductor — electric power is supplied between cope plates 50. Electric supply of a 
helical antenna 62 is performed through the radiation plate 14. With this operation gestalt, it has the 
structure where the antenna of helical structure was built into the antenna of the structure shown in 
drawing 35 as the 2nd antenna. Although the band of the 2nd antenna to incorporate is arbitrary, if what 
has a band of operation in a frequency band lower than the lowest resonance frequency of the 1st 
antenna especially is chosen, many resonance-ization of the antenna equipment of the structure shown in 
drawing 35 will be attained by incorporating the 2nd antenna. Lowest resonance frequency can be 
lowered by choosing the antenna of magnitude furthermore settled in the notching section 41 of drawin g 
38 as the 2nd antenna, without enlarging an antenna. 
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[0044] Next, it experimented in order to confirm the engine performance of this antenna equipment. 
Drawing 39 A, and 39B and 39C show the front view of the antenna equipment used for the experiment, 
a top view, and a right side view, respectively, and drawing 39 D shows the development view of the 
radiation plate 14. The VSWR property measured by experiment is shown in drawing 40 and drawing 
41 . Here, drawing 41 is 0-1 GHz of frequency bands of the axis of abscissa in drawing 40 . An axis of 
abscissa is expanded and shown and it is the measurement data of the same antenna, the radiation plate 
14 - the conductor of the shape of a hemicycle with a radius of 75mm ~ the conductor which formed 
the notching section 41 of a semicircle with a radius [ of an appearance and this alignment ] of 55mm in 
the plate ~ it carries out by coiling once the center line which passes a plate along the top-most vertices 
21 of semicircle radii around a cylinder with a diameter of 50mm used as a bus-bar, and is formed. The 
helical antenna 62 adjusted so that it might operate by 280MHz as the 2nd antenna element was installed 
in the notching section 41, and the end of a helical antenna is connected to the top-most- vertices section 
21 of the semicircle of the notching section 41 of the radiation plate 14. moreover, a flat surface - a 
conductor - a cope plate 50 - 0.2mm in 300mmx300mm and thickness The copper plate was used, 
electric supply - a flat surface - a conductor - it is performed by the electric supply cable 31 which it 
let pass to the through hole 5 1 prepared in the core of a cope plate 50. the central conductor of a coaxial 
cable 31 is connected to the top-most-vertices section 21 of the radiation plate 14 — having ~ an 
envelope - a conductor - a flat surface - a conductor - it connects with the cope plate 50. When 
drawing 40 is compared with drawing 37 A which is the experimental result of the 9th example, 
although a helical antenna 62 is built into the notching section 41, it turns out that the equivalent band 
property is acquired. Moreover, by having incorporated the helical antenna 62 from drawing 41 shows 
that at least 280MHz of resonance arises. Many resonance-ization can be attained without changing the 
magnitude of antenna equipment from this measurement result, and it tiuns out that it is possible to 
lower lowest resonance frequency fiirther. 

[0045] Drawing 42 , and 43 and 44 show the modification of the 10th operation gestalt, respectively. In 
these examples, two helical antennas 621, 622 or 2 meander monopoles 611 and 612, and the resistance 
loading monopole 63 are used, respectively as a radiating element included in the notching section 41 of 
the radiation plate 14. As long as the radiating element included in the notching section 41 is settled in 
the notching section 41, the object of other formats is sufficient as it. Moreover, although this drawin g 
42 and 43 show the example which incorporated two radiating elements, respectively, there is no limit in 
this number. Electric supply to the incorporated radiating element is performed by connecting the 
incorporated radiating element with the radiation plate 14. 

[0046] Many resonance-ization will still be attained, if resonance frequency of each antenna is made into 
a different thing when two or more sets are crowded in another radiating element in the notching section 
41 of the radiation plate 14, as shown in drawing 42 and 43. moreover, the semicircle which consists the 
resonance frequency of a radiation plate 14 using a wideband antenna like the resistance loading mold 
monopole 63 shown in drawing 44 - a conductor - by setting up lower than a monopole antenna, 
lowest resonance frequency can be lowered without enlarging an antenna, and the further broadband- 
ization is attained. As for the radiating element prepared in the notching section 41, and the radiation 
plate 14, resonance frequency, an impedance, etc. are shifted by extent in which the antenna actuation 
does not influence mutually. 
[0047] 

[Effect of the Invention] it stated above ~ as - the antenna equipment of the 1st viewpoint of this 
invention ~ a hemicycle-like conductor ~ space efficiency can be raised by cuttmg to the radiation plate 
which consists of a plate, and preparing the following, maintaining a broadband property. Moreover, 
many resonance, and the antenna equipment of a broadband or antenna equipment with low lowest 
resonance frequency is more realizable more in the same magnitude as conventional antenna equipment 
including another radiating element in this notching section. 

[0048] According to the 2nd viewpoint of this invention, a hemicycle-like radiation plate winds once in 
the shape of a cylinder, and is carried out, and it becomes it is possible to reduce the maximum 
occupancy width of face, and possible to raise space efficiency fiirther by forming the notchmg section 
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in that hemicycle radiation plate made cylindrical. Moreover, by building into this notching section the 
antenna with which a configuration and a band of operation differ from a hemicycle radiation plate, as 
compared with the conventional antenna, it is small, and a broadband and the antenna equipment of 
many resonance, or antenna equipment with low lowest resonance frequency can be realized. 
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* NOTICES * 

JPO and HCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The perspective view showing conventional antenna equipment. 

[Drawin g 2] The perspective view showing the example of a configuration which the antenna equipment 
of drawin g 1 simplified. 

[Drawing 3] Drawing showing the VSWR property of the antenna equipment shown in drawing 2 . 
[Drawing 4] Drawing showing the configuration of the antenna which performed analysis used as the 
foundation of this invention. 

[Drawin g 5] Drawing and B which show the current density distribution on the radiation plate with 

which A was analyzed with the configuration of drawing 4 are drawing showing the VSWR property at 

the time of changing a radiation plate configuration with the configuration of drawing 4 . 

[Drawin g 6] The perspective view showing the 1 st example of this invention. 

[Drawin g 7] Drawing showing one gestalt of the electric supply in drawin g 6 . 

[Drawing 8] Drawing showing other gestalten of the electric supply in drawing 6 . 

[Drawin g 9] Drawing showing the gestalt of further others of the electric supply in drawin g 6 . 

[Drawing 10] For the front view of the antenna equipment of drawin g 6 which used A for the 

experiment, and B, a top view and C are a side elevation. 

[Drawing 11] Drawing showing the measured VSWR property. 

[Drawing 12] The perspective view showing the 2nd example of this invention. 

[Drawing 13] The perspective view showing the 3rd example of this invention. 

[Drawing 14] Drawing showing the VSWR property of the antenna equipment of drawing 13 . 

[Drawing 15] The perspective view showing the 4th example of this invention. 

[Drawing 16] The perspective view showing the 5th example of this invention. 

[Drawing 17] The perspective view showing the 6th example of this invention. 

[Drawing 18] Drawing showing the VSWR property of the antenna equipment of drawing 17 . 

[Drawing 19] The low frequency field enlarged drawing in drawing 18 . 

[Drawing 20] Drawing showing the modification of the example shown in drawing 16 . 

[Drawing 21] Drawing showing other modifications of the example shown in drawing 16 . 

[Drawing 22] Drawing showing the modification of further others of the example shown in drawing 16 . 

[Drawing 23] The perspective view showing the example of the 6th operation gestalt of this invention. 
[Drawing 24] The perspective view showing other examples of the 6th operation gestalt of this 
invention. 

[Drawing 25] The perspective view showing the example of a configuration for the electric supply in 
this invention. 

[Drawing 26] The perspective view showing other examples of a configuration for the electric supply in 
this invention. 

[Drawing 27] The perspective view showing the example of a configuuration of further others for the 
electric supply in this invention. 
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[Drawing 28] The perspective view showing the 7th operation gestalt of this invention. 
[Drawing 29] For a top view and C, a right side view and D are [ the front view of the antenna 
equipment which used A for the experiment of the 7th operation gestalt of this invention, and B ] the 
development view of the radiation plate 13. 

[Drawing 30] Drawing showing the VSWR property that the antenna equipment of drawing 29 A - 29D 
was measured. 

[Drawing 31] Drawing showing the VSWR property at the time of changing the axial length of an 
ellipse cylinder in drawing 28 . 

[Drawing 32] Drawing for explaining spacing of the both ends of the hemicycle radiation plate wound 
around tubed. 

[Drawing 33] Drawing showing the VSWR property at the time of changing the diameter of a cylinder 
of a hemicycle radiation plate, and changing both-ends spacing. 

[Drawing 34] Drawing showing the VSWR property at the time of dissociating with the case where the 
both ends of a hemicycle radiation plate are connected electrically. 

[Drawing 35] Drawing 35 is the perspective view showing the 8th operation gestalt of this invention. 
[Drawing 36] For a top view and C, a right side view and D are [ the front view of the antenna 
equipment which used A for the experiment of the 8th operation gestalt of this invention, and B ] the 
development view of the radiation plate 14. 

[Drawing 37] B is drawing in which A shows the VSWR property that the antenna equipment of 
drawing 36 A - 36D was measured, and drawing showing the related example of the notching aspect 
moment and the worst VSWR in a band. 

[Drawing 38 ] The perspective view showing the 9th operation gestalt of this invention. 
[Drawing 39] For a top view and C, a right side view and D are [ the front view of the antenna 
equipment which used A for the experiment of the 10th operation gestalt, and B ] the development view 
of the radiation plate 14. 

[Drawing 40] Drawing showing the VSWR property that the antenna equipment of drawing 39 A - 39D 
was measured. 

[Drawing 41] Drawing which carried out the enlarged display of the low frequency side in drav^ng 40 . 

[Drawing 42] Drawing showing the modification of the 10th operation gestalt. 

[Drawing 43] Drawing showing other modifications of the 10th operation gestalt. 

[Drawing 44] Drawing showing the modification of fiirther others of the 10th operation gestalt. 
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0 1 2 «*^?«©S 2 ©SlttJBSS^S^-rHT* 0 . T > 

7-:^Kg©«}i§?:l4ta0«Cct»)T^-r. C©T>f-:^Kg 
«. 01©Se*0«il5l«K:(iS¥nj^©}gtXiS:U/c2t5( 

©!»(*«*-en'eh©n?i©iaMiRof'»j*s%5t, 

Ji©xuy>h?:2ifflli^. C©2iffl©iU^> h©- 

:^©ffl«%flifiS-rs-e*i-en©i!W*«{c. 06©iut0ii 

rSiB>3b/cil5l«Aj:R3ffitta(l4fi4^fflT.S. r^Srb 

-:^©ia©iU^>h«. taai}iRJi5®}f5tt?rL« 
^U^1fimXiU1fimihti1cZi&.<0WMm.\\ a>i 
l2a*i. RiB©ia*2la i C©IH*«:ji4f-n*n© 

ffi;^^bi*-ctfi)iS3na. */c. ffi:^©a©iu^>h 

fcPfiKC. (i{3!i|iRJg©J^tR*l//c2ft©ttW«l2l 

b si22 b *^ Ji-jfj©m'^.<!: cwa-^.^Ms^-n-en© 

^'t^lSiS-aSii-, i:i,»«:iIft«:iEM-r*,J:OK:iffl* 
^to-tf-C«fiS3475, 2ffl©xu^>htt*n-en%« 
fiJcT^iSW^Ul aai2 aS0>'i2l ba22 b©R5I© 
Ii,*SI521a > 21b AiJPtlSj-r^xfc^tCgBgSn. C©2tt 
(DXU>> h©H,tSSR21a . 21b ^ttn^tti>. C<D 
Wra, *&S©/c«)(c|5Ii4ir-:r;l/3 iJ&ffltv C©I5 
mir--:f)V3 1 ©«.C>»«:*)KW«U1 a >u2 a©ll 

^.si52ia icmmb. 9^&m{^itii9mi2\ b© 
iE^siJ2ib mmbxi^i. i^m-mtLx. isiw^r- 

T-;!. 3 1 ©ftb O tc W 2 ©ffi=&fflU -5 C i * 

[00 1 8] C©<fc^&«fiS«:*j(,»r4>> 01{cjSLfc 
fi£*Wilsl«©C:^iD(^#ttAiffP.txS. Sf-^r, mi© 
HJSJ^Sg i m^tCilS t, > X - ;^ JSJ*755{i 6 n S i . 
fimiU^>h«:jgS!l:©a(i*fi75>e)«fiE-r.&Cir. * 

0 1 3 it^^^mcom 3 ©nmssis^^sr* 0 . 0 

6. 7©SI»«^©y-f#-Jl/S7>f":^«:*tlSr-5*>' 

jj{-ji.ST>fts^g©«jg%$W{c«t')ij^-r. c© 

4 1 amihtitctum^ 1 it. c(omm 1 1 ©Ras 
(om!^Mi)mmLxmm$tii>w-mmtmm 0 i^srii 

A 2., mmmi l©ll.^&8e2 1 4l&^.^.<tU. ¥EeS«: 
i&m 0 i«:B|SH4l&a^-:^Jl'©*'C^«:iii-K»«E 

*5«Si?n€). ¥ffi«(*tftS5 0(ct9:we.mc®ji7A:* 
iiS n/cP^fi^r-T-ju 3 ICC J; 13 is^sn*. -r^cto 
l^tt^-'^'^l'S 1«. tti.C»W(*WiBii»«!!«5 0 
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ist^u^iiiSt^^iiiiei 5 0 mm tn. 

mH^tfofc. :R(*e<J«c{3:0 1 3 4'0a«ffi©M}fS© 
igWl il§m,^.«:jiSifiW2 imt^itX. W 1 =W 

2 ,W 1 >W2 ,W 1 KWawtB^JCOlJ-CSJS^tf ofc. 

f>hfc. */ci.5CH2jfifi5K:teWSvs»«(ii©ai»«. 

m 1 5 B*^M©ii4 (ommmi&^^tm-cs>^ > @ i 

3 ©IStti0l|{cte I,>T *> ^ 1 o©^t««ttS*«n2 4 

StWfinl iR?IS©]l.^.<!:«,C.ifiiiSr-as#s:i^K:it 
3? U -CS W /c 7 > f- 1 Sgl©«ai&*4II0 K J: 0 TK-r . 

4 l*iS:t:f6n;fe21S©fficWSnl . n2 m'^O 20 
m#.2 1 <!:C:©JM*«riii-€-n-en©tt>'C^iSOx b^- 

<DXU>> H'&flJfiXl/. C©xU>>h;!)5. •?-©]MSI5 
*^ffl^§!*H6ffi5 0{cjfiS^ft|fi]L-rB2g3*iS. C©x 
> h©m*SI52 1 **&m,^.i L¥E««:W5 0 i 

©iffltc. ¥iB^•(*^i«5o^c»w6n/cl^ji7^:%il3h 

[002 1 ] mi'iwjfi bK.^btcmmfyiiA:<o% 
1 ix«ni . 112 ©^mwa»*i¥ffi«mifiS5 0 30 
ffii ix«iii . 112 ) ifi^fi^ti. mi. m2©ii 

M5.«iCj;b'^-Ci*i^>t'?3*!A, |5]^©)2:^ii!Kftt?rl^l/ 

#94 i4i9:W5Ci-c. ;^'<-;^«!iJp©J:i,>T>f^t 

[0 02 2] m5||Jifi?!l 

g9 1 6 \ti^^m<o^ 5 ©IIJ»^S*n^-r0-C* 0 > r > 
ftKg©tSji%mSCCil37K-r. C©T>f-tS5g 40 

"TJib^. taii^PRilE^t^iOiSftffi^^e^fjrO-e©^ 

RJet^oRo'^>'C^g^5(c^^^^WJgtt©wo;«:tgP4 1*5 
mhtihtitctmm \t, cnwmm \ <o?m<o 

« 1 1 om^^sitw-mmwrn^sL 5 0 i ©ratciaw en/c 
<ftm.#.2 1 ^^mmwmLboix.wcihMcnmKiM 
or«&s-rai^«ir-^;i'3 1 t^iiii. MKftwigi 
i©W05?*S»4 irttcBj^rv^^t^^-ji^e i*«E so 
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asti. •e©-JSr*stem**s!iii«WBt«fii i©i& 

©*-i:««(*t3:¥ffi«(*tt«5 0®®ii?A;?:jl3nTStW 

ei i®a#.SBtcsiissn. ii-esa?(*«^®«($fflS5 
0(cSiK$n2>. yr^y^y^i^-ji/S ittfiScMKi 1 

[002 3] C©|im?S-C». 0 1 3{C7j^O/cfl»jg© 
mir>f-:^«:. IP2©T>f-:^tl,rSl©T>f't 

®«<s«fiiajsa<fc 0 fii^^isji-c^^-r ^> > T > i^jg 

>yPK7>f ±*«(iWS-><7>5^t>'*-;l'6 1 fC 

■:)t,»rWL<SiB^t.S, ^7>i''*-^^-;i'6 1 B, m 
SS©^^:iSS*fil l©^jiRigj:0<>S<T.&C<!:*^oI 
filift/cto. B!ia5®^m®©7>f:>-|^{Ctel:f5SjK 

*. y7>i^*-/!f:-Jl'6 1 *ffli?>jAtfCiK:j;0> M 
a©llifiJB!l8©7 > 7^tS^g©^i^r fcS^S its C 
4*s-Ct. S^^ffijJS^fieiiftS, !RF{cy7>i^*ysJ<- 
jue 1 ©«»jajRIB[?rSScl41g 1 I ©^JUg-iSISJ: 0 

[0 0 24] mei^sae?!! 

0 I 7 «*l%H^©^ 6 ©IH6ffJSI'&*4fIS{C J: 0 ^"TS 
f * 0 . E 1 8 1 9 B-e©vswR^#tt0aiKi^m4 
n^-r. Bl 1 7K7rrc©T>f :MSIS«. Bl 1 6©|g«l 
{?!lK:tei>-cJaE5 0 ©f^bO tea 2®St*0!lil^8lK:i}i 

fina. ii|iR1«»Wfinb ?r(iA. C®2t!?®fi5cW« 
Ua . Ill) *!i^n^'n®Ria©ll.^.Sil2la . 21b 3!»S|&S 
^.tbXn^LX^im. Ctl6l&m^21a . 21b 
(C. |5)«l^r--/Jl'3 l^sgi^^tlS. S5a*«lla®^»3 
^^tgi54 l{cy7>y*^^-JU6 l*5iBg3n, *© 
T«*i*R5E^©rt^'t'*CC-ft{C^t^S3nTI,»i. 151 
tter-5'Jl/3 1 ©«'C»3«*t*tt«Slla ©H^SfflZla (C 
SiK^n. {1-fi^l!<*«ffitl4fillbtcSig53nS. j'7> 
ir*y;J<-Jl'6 1 '^©i(&m«ftW«lla 

[ 0 0 2 5 ] C cr. StUfilla ?r-e©i^}^*i¥Sa = 
7SninO#R. W»)^#S|14 \(OBWfiWm^-nA<mf^ 

tm^^^m b = 55irai©^iJR. mm-na ©*iW*«W = 

20nnmi/j:2.J;^«:}gfiXL. j<7>i''t>'*-Jl'6 1 ©* 

{g^iffiEl:?r28owte<!:Ajr^>«fc^{ciigsfc. c<r>riy7-i- 
«g©vswi*^«ri)SU/c. C©Si|£t£m©±w«S?:0 

1 sec. sc;-e©o ~2CHz^«i©tfc^si«Bi i gjcs^ 
w-c. ii-©7>7^ti^{cM-rsii)S'f-f-c*4. 

[0 02 6] HI 8*^6. ^«SC;fVSIM«<:-3l,>-CB. fit 
3|«D7 > f-:M^Hi0ISE©«Fl4*i»6tiri> S C 
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If i C t pjfigr* ^ C i *5to*>2). 
[002 7 ] m2 07}^22\t^*i^imiQ^ml> 

1 0D^Oi«:Sfai4 1 «:ia;5^ji*^^S&S^«^^i L-r-en 
^*x, 2r><DjiT>if^y7i(-)l6 11.612,2 
-3©'^ *;l/r >7-t 6 2 1, 6 2 2 SO'fitnJIi?* 10 

^!}<-;i'6 3*m»e>n*. ^»)^<:#a54 i«:ffl*ji* 

tii><DV$)tnm<ojm(Di>(DVi>j:i,\ ttc. 02 
oso'ia2 l•c«^^^-en2-:)©^i^?^ia;^ji^/c{>!I* 

[0 02 8] m2otfcim2 lix.TTiUcti'iicmi^ 
1 1 oM>)Xim 1 «:slJ(oa»oisl^^^*ifi»ji^ 

O-CfcWtf. S6K:3^^^li{b*lnIg6i%S. ttc. 02 

ci{cj:f3. «:^i6]©,5Wg4^< 0/cJi^©r>f t 
gg©X«g^«:7n-r, 

[ 0 0 2 9 ] 02 3 ktc<o^<omim&Bf&ijntm 

fftO. T>7^:^^a©«ji?rS4m0{C<fc'5^-r, C© 

T>7^:^ggi3:as*nfl5©ii(*««r, ^owmm^ 

HR i rjc S J: '> (cniSII^tcHailil, >/c«e©)iS«« 1 3 
a i . i^nj^©aH*1S-CM}fiX$ n^cfficWS 1 2 b i 'SrW 40 
L-riiS. Cn6©fi!(l4« 13 a. 12 bJJf^'C^igOx 
*^'J*n^?n®PBI©]l,*8IJ2 la, 2 1b 

timmz>j^')<<cmm.iifih. cfih(om^M>2 1 a, 

2 1 b4JSm.^.iO. "5-nP>|fflK:ilS^S|J3 0i&ii9:W6n 

[0 03 0] 02©T>•5^:^^sa^c*^^<>r«. 2-5©^!^ 
Rjei$i*««r-en-en. *R©a*Si5«rjis«.c>i^ (^i^ 

R©i|iS) Ox AiSiStAjrSi^jiORatc-lsl^C^/cffl 
Ji©«ScW« 13a. 13b mm-) 6h. 2 o©i|SR}|5il» 
(4:©R9II(D1M2 1 a, 2 1 b!»t)&SS^[SlLTgBS3ti 50 
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i, o$0*R8{itfi©iaiaia*iR«:fl>fiXTiJ:^Cc- 

[003 1 ] C©ct^CC. \r><D7>7-i-*m.^m^SLt 
i,2-o<DWM'&.<D')%, 02 3tC^r-rJ:^K:-:^©fi)(li 
ffi«:R|gftt{C-|5l#* 0-CtgfttS(W« 1 3 a i t J: 
i,>0. H2 4{c^f J:^CcW:^©fi5cjt«4RjS««:-@ 
L/-C&«S 1 3 a . 1 3b<!:l/t:4>J:t,», (.i-rti 
^aO/cfii(l4€l 3a (02 3) X»l 3a. 13 
b (02 4) ©^:^Ifi]p|«ttm>{c««SbT:t. U!&:< 

[00 3 2] 023. 2 4©j|ifiW|-C«. Rgft^JC-il 
Sn/clSWfi 13a (02 4 T?« 1 3 b fc) ©S:^ 
(S)©M^«5t,»tc«ttL/J&:(,>J:^>K:, cn6IHKc/J^fflPS 

1 Oj!iiiS:w%nrt^.s, */cRfSii^«si 3a©«'l:^ 
iKox mm\ oo^^tm&mMAt, mm 3 

a©if'C«IIOx tktmtUMifiVitl>\.\ S/c02 4'r 
«. Sf««l 3 a, 1 3bA9tWTS*'L^iS0x iHS 

1 0 4ig,&siiiSd«iai3!i:i,»«:^fWS0i>, )R« 
« 1 3 a . 13b \t^<r>wmmt:. m-±^ s 

Lt». S5fW«l 3aX«l 3b{C*t1-^?Slft}f5tt«Rfgi 

m^fjib-r. If Ristt-c<> J: < , OS 0 asRigft^j-c 

[0 03 3] C©J:^K:RtgIt*J©««ffi^J5!cli«iLt: 
ffll,»^Ci«:J;»5. ££*©¥«©«<*K?ri!(W«iL-C 
fflt,»/c«(SCCj:bl5tT. ii>^c< it 1 ooteSi^T-©^ 
S«Mi*»S£3tHJ«(ctt«l/-CB« 1 /3 ■C1■*;^'<- 
x^!)^4•il^^?)5CiA^-Ct<5). 02 5. m2Gi5j:Um 

2 7»02 4l,Cfj<btc7'^TtmmC7(iti>i^m<Dtcl!b 
mmiTnLXibh. 02 5CD«Jfi!c-Cttl5Itter->»';u 

3 1 sbom^.^m^fp'ijUOx tcrSorie 

mti. ctxtc«l/02 6©«fi£T«laI«i^-::'Ji'3 1 
«:ft»ffil 3b©*R©Rai{c?&-,ri3ST4. *)t0 
2 7©«RS-C«*&m©/c«)tC^?f2^3 3«:ffll,\ P» 

i=ftgi3a. 1 3bKcci5g-r^. i,i-rn©ti^^>*&m 

«2-3©&S*ffil 3 a. 12b(X«13a. 13b) 
©II.*.8|J2 1 a. 2 1 b=fe*&S.*.iLT^tlf>WTtf 

m8Wi&m2 

0 2 8 «c oMmom 8 mtmwii7j<-mv«> o . r > 

f-:»-|?g©«lii«l41ia0{cJ:»)7i^-r. C©T>7^:>-Kg 
B. m«02 3. 2 4. 2 5)ii'©IIJ6t>!lK:43lr»-C. 
«(lt«12b, X»l 3b«ria:W5f<to»){C, 01 3i 
l5l1i(cqi®^S<*« J: 0 ^j: 2. tS« 5 0 fi^m 6 n. * ^ ^ 

3tt02 5®Jg^<!:|5l«lr*»). l3itf^HR}^t*©2i<*« 
«r. *R®Ra©IHj±'W?rffl.5«'C>«0x JJJRIH©** 
SliWCC^tSJr^tCRgft^KJ^fiJSiTCfcO. C©S!t 
Wfil 3©R5ffi©ra*.a52 ItCifiSL. cn^aseijiB 
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■mm 0 tovsic^mmmmoicmmmKb 

pus^-T-^ua 1 ©If 'C<3n*«j5tWffi 1 z<Drk<m 
2 1 1/ r 45 0 . s tc9[&mmmmmtm 5 o «: 

[0034] ca>m8^^jS»¥9%ftl&fi5 0(C J: 

(023-27) (o^^vm^. nmom^mmm 

[0 03 5 ] C©T>f-t$?g©i4ftg^{i*^St)S/c«>{C 
lliS?:ffr>/c, 02 9 A, 2 9B. 2 9C«-e©IIK«: 

•en^u. ia2gD»»i4«i 3©jsisia«7n-r. ecif 

ffi 1 3 2 9 D-C^p-r^S r = 75imi<D^|iRJf5t';®zSf* 

S500tm©ntt{C-|i«af l//tfe©?:fflC>-C(,>S, Sfc 

¥ffl#f*lfifi5 OB30annX300intn> if S0.2mm ©aig?r 20 
fflt^/c. «&mtt¥ffl^l(*ia®5 0©*'C>SIJ{CSW/c»ji 
7t5 l{Cjll//cl&mer-:?';W3 1 (Cj: <5tftonri,>S. 
|^tt>r-7';U3 1 ©«-C^»(*«ftW« 1 3 0m^^.SI52 1 
mmStl (02 9 0) . J^fi£«(*«^ffi««:14«5 0 

[ 0 0 3 6 ] H 3 0 {CttHSJCc J: Offll)£0/cvswi?m4«r 
^Kf. if 6la/cVSWl«l$1t<!;S3(Cn^TS£*fia|©!|$14<i:4 

fii<fcOt>/h3^cfii<!:«:-,T:t,>4. En^vswrt^tt«ia3(c 
5^-rse3t5©fc©J:«3»SS4arc>a. coJ:^{c«tWfi 

[0 03 7] 02 3~2 8©^IJSWIr(t. Si(l*K13« 
t,>, 02 8«:^rJ;^>«:^-©1fn©2-3©tt«:tf'C>«0 

(a) L1=L2=50 (nUI) 

(b) L3?33Din. L2=60!nii (fin%Ll>L2©ffinigi) 

(c) Ll^eOmm. L2=33mn (fiP^U<L2©tintgi) 

{c-5i,^riiJSL/itvswR^?:a3 1 tpomwis 1 A. * 

«3 1 B. m&B3 1 ctc^ti^ns^-r. 0*i6W6J!p 

?CJ:^CC. Rfgi«Sc«fil 3«rfl|Rigi«Cf<:^-CfcvswR^ 

a/a *«|sjo.5-i.5 oCiirnfir/cwr«c<. tffniBf 
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teP!l{cfcsr«$si/. 3 a. i3b©t»rn 

(0 03 8] S2 3-2 8©«ifSWl-C». ftl=f«13* 

Ui^i7nUci)i. ^■©<!:*©ntt©iSS^03»c*l,>iEa 
onttec-@*»ISl,»TH 3 2 fCT^r J: ^ {CM«H(CRS 

miimis.ti>j:^m«is'Siixiij:KK common 

a©itSD*so=48mm (JgfiSSn6Mfflra©Md = 1 m 
in) ©*&^i D = BimiClRrad = 37niii)©t&^CCOI,>rj|J 
SU/cVSWRlttt?rS3 3CC^nL. Ilifil3 3 Ai«5fe3 3 
BVitl^txnkt. C©ig^*>T>ftSg©J£^lStt 

[003 9) a32«:4st>t:d = 0il/. j5S[*t«13© 

wffl*st>(c#/c^^ w otcts^t > cr < fer*» ( i mm 

g) lSl/ri:bSMil//cti^©V9WRlt1t©a'I^*«:^ 
tl^tm3 4<Dm^3 4AimiSi3 4BiCfj%t. C©0 

orMa€«c»-rg?st-r'5'iJ>SBJ5:t». {:©c:iBf6© 
±r©lliffi0iJ{cfeS-ctt* 5. 

03 5«C©^Hj©09JIMJfig*7i^-ria-C*O. r> 
•f:^$IS©«>i§4i4mia{cJ:»)in-r. C©7>f-:^gg 
B. l§l2 8©llil0!lM:4<5(:f%niStK<>;3niri:S(lt«l 3 

«c. 3riFLfcii5i«©^oi^*4 i^jgfis 

Lfcit^-c* 0 . asi|in}gtto»<*«©^n©*'C»siJ 

•;-J<>t>:zi{*« (03 6D#M) =&, W©n5I©lI,"^ 

l*«14<!:Lrt»S. ■:)*»)C©fiSt«ffil 4B. 02 8 

tc^nL-fcSfWSl 3©TWJm (*RM) ©MTm-^iSq 
2 1 A>6«m6K5 0 iRWfflJ (l!n^±fflJ) (Ciltlfc* 
<*: 0 . 1 3 «:^©TfJJi^i WCcWSrU/cnilli 

tt';!j<>0tt*i/r*j«3. mzstmmcomsmi 
4©Rm©fiT]i,*sP2 1 ics.mbxwmmimm o 
i)imf>tixi.>i>. 

[0040) tnim 1 4©m*»2 l ¥ 
H»Waffi5 0(cj^fiS§4a/cKii?^5 1 im^hfcWim 
er-7';b3 l*>6i{ftm3tlS. IP^. lo)tt^r-7';l'3 1 
©«'C«»B»li« 1 4©*&«A2 1 Kmmstixis 

0. *fcj^K*mi^H«<*ia®5 0(cgss3n-ct,» 

■C. Wi3i»^#©^j:t,»^|in«5«ttfi*R(gjt^{C^l,^/f:|^7 
4) U < Bm 8 jim««:tb« 0 X 7.-<--mmi MtCiff 

/ctt«« 1 4©r >f tSS£B-e©TI!ilRaiit^^f^ifi 
{C»^SO-C«tn> ±ffli|it«ja4Bj:W'C^S»{CB7>f-t 

t8«*«atir. o*osas©ftW{cs^i/«ci,>©-c. w 



(8) 

13 

[0 04 1 ] C(DT>7^:^»gOttfi6*li*>»ifc»«: 
mmin-jtc, S36A. 36B, 36C«:«^©llil 

n-en^L/. a3 6D«:«atwfii4©MiaEi4^f. 

03 7A(cti:|ISKJ:Oai3£L./cvsw«im%ij^-r. T> 
©aK*S«C. i1-J^i|B)/i:»©^Sr2=55inm©i|iR©WJi«: 

*8ii4 1 imitcmwm. *nnas©iE*2 1 *2is 

iJ'C^i^Ox 4SiSi-r5iI{i50itri©RttK:-|B]^^L//c 
fc©*fflliri»i. */cTE*(*t6fi5 0(i300ninX300 

3 1 {CO: fJtfbtlTliS. P]«ier-:r;l.3 1 ©c|J.C«S(* 

10 0 4 2) m^titc\m(m.m3i A) miox 20 

a©vswRl$tt (S3 0) iiMSfSi. StftHgtcW*)^^ 

i?si54 1 ^wti,ixi>m^mmm^m^x$>ict 

Ififiifih. /cft:U5CH2t<T-CVSWRA5mT6*^ ^3 
<ommMici:i>^^t\t-<ti{t. (S«-c©<^lbtJ* 
6nr. tfL5)AW-r®VSWR©5J(§*5Slif-C$,4. c 
©J:^«:fiS[|^fi«:<?]0^#gP4 1 ^taw^CitcJ;^. 
C ©W 0 i«:l?IP^K»iJ}^©7 > r:f- ^ffliitf C i pj 
tfii^cO. ;^'^-Xja)$©jJS-C«tifc7>f^:MSBi* 

otl^^). 30 
[0043] i|JR^W0X*SI54 1 ©H««:^{tSi*> 

m'^^K^m 1 *s^cir»Js^©ft««i 4©ffisccwrs 

VyRi©M^^=£ia3 7 BKtST. C©ia*»6VSWR*S2*r 

i*??§n&ti^«> wo^^*se4 i«B!riHffiS^-c5o 
%m.t.xi^^<-^i>cti)ix^h. cn«03 6D«: 

teC:f^>^SJ:br2/n ■C«ri*5)r2/n= 0.7^*0 . 

mioniiipj 40 
0 3 8 « c <omm<ovii 1 0 ^m®?:^-r0-c* 0 > T 

>7^tKg©«JS4H«H{cJ:«)?pr, C©r>7^:^i6 
g«. fitWffil 4©W0i«:tS54 itcwjfj'jjf^vy;^ 
^•ittS)5:«.S©fii(«^T*li^-Ct>S.^.*i03 5©» 
QHJSJ^ffiiSJfeS. EP^. Bt3[WJg©»i*««:-e© 
^n<!:l5)'C>lCt2ai}iR0t#J©WOX^a54 l^rJfJfiXO. 
^©iiH*«iSr, R!I©a*g|52 1 ^ji^.ttJ.C»i^Ox tiM 
iei^c.5Ra«:-|HlS# U-CRM 'J=i<>yj&l4fi 1 4 4 
}|5)iS-r*. *©)!ltW«l 4©Rill©aMiSiJ2 IJCififfiO 
■C^PHa^fttftlS 5 0 ifimi %n »St« 1 4 ©W •) ^ 50 
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*aJ4 1 tcti-^ y *Jl'7>f-:>- 6 2*i«iBI3t;-5. y 
*;i/r>f^t6 2©tt-C*tt¥ffl3l(*lftfi5 0 itJtSSit 

ir^-^mm^.^Z l©±ffllfc(4gOr(,»-2), ISl 
|*er-:?'jl,3 1 »¥ffl«ftt6fi5 OtcBfiXSnfcSiiT^ 

5 ism^r--:rji,3 1 ©*'C>aim«si*«^ 
1 4©ii*gP2 1 ccfifi^isn. i;/cJi-fifc^(*iS¥Dii!(* 

tftffiS OfCg^Snr, mWS. 1 4©)1,*S|52 1 

^.t\yx^wmwm.f>ot(of^ix.ii^mitih, -"^-j* 

;l'T>f-:f 6 2 ©l&miJtt«« 1 4 4/M,rtf*3tl€.. 

C©j|iS}f5!!ST«13 5K:inl/fc«}iS©T>f-t«:> » 
2 ©T>f-t i *Jl'«JJi©T >f :^*iifflji*n 

/c«Jii/j:-:>Tt,»5. i«jitf»2©T>f-:f©^l^ifiE 
m-C*S*i. !^K:®l©r>f t©S(Sftmmi!!<}:'3 
fcfit>^!S»«K:libf^^JS?:^-:>t©«:S-^«. »2© 
T>f :^4iffljitfC tCCj:t)ia3 5(C7j^-rWjS©7>f 
:^$SS©^^«m*«nrfie<!:JS:^. $e>K:S2©T>f-t 
<bl/rS3 8©WD5<:$S|54 1 «:iR*2,:^*$©7>f' 
:>-%ji^C<i:K:J:i3. 7>f t4;«^{b-r*CiAjC< S 

[0 04 4} ^XtC, C©7>7^:f$?g<Dttfi6*m*i»S 
/cfetCllil^ifofc. ia39A. 39B, 39C«-€-© 

ll»«:ffl(,>fc7>f•:^^|g©EffiEI. ^ffiia. -^mm 
■r. 04o*jj:i>-04 \K.\mmc.^^m'S.uc\isiim 

^^n^t. CCr. S4 1 «ia4 0CC4sW^,giii®jg?K 
»»«0- 1CH2 mh^tlL-k\^XjrUc^(OX») 
0. |5)-©7>■r:^©S'l^r-^^•r^>-S. S5(i=f«14 
«. ii^S75imi©i|iRJgtt©^{*««:. J^JBil5l.i:>®*S 
S5inn©i|£R©W»)^*g|J4 l*RW/t!»(*«*. *RR 
?ffi©ll*2 1 ^riiStf-C^^rS^i-r^SilSsOninroRtt 
Cc-|5)#3ftr}|5fiS3*i«.. ^2©7>f-:;>-^^iLr 

»28owfe-cttf¥-rs J: ^cci^snjifc'^ tiA^ri'ti- 

6 2«rW')i^*SP4 lK:agL, ^'}ti)\,T^^i-f<Ji~ 
m^W^m A<Dm'Ki^4 1©*R©]1..S8P2 1{C 
Si^L/Tlr^S. $/c^®*^ffi5 0«300ninX30Qiin. 
)l$0.2inn ©^m^O/c. ilSfl»7Miii4:tt«5 0© 
tt>'i:>SI5K|9:W/c«-3i?T:5 1 K:jiL./ci|!&m'5r-:?';i/3 1 «: 

£1 4©a^.S02 1 (c^sn. Vtmmt^wmm 

S5 0{cS«5Sn-Cl>S. 04O<!:^9||ifit^©^||ilS 
llr*SH3 7A<!:«:J:b«l!-r'5i. «*)i^^Si54 1 K-^ 
y 1})\,7l'^t 6 2 ^:fflai^■C^>l3)^f©^^^!m^*^»% 
n-Ct,»^C<!:*5t)*i.S, */c, 04 1 J;0'^';:^7Jl'7> 
7^:^ 6 2 4fflji^fc• C i «: J: 9 28(Mi2-C fc^tjg^jig^ (; ^ 

[0 04 5] 1342. 4 3S0f4 4»-en■e•t^S^l OH 
«SJ^ffli©SE}^W4n^-r. C*i60W-C«l!Sc«1gl 4©15D 

')XtaiJ4 1 fcttiijstiijttiijR^t i,r-tti-e'ti2o 
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^-)V6 11x61 2Rlft&tm^ty^^-A>6 3ifim 
Oi«:*gP4 l«:)R$^fc0%6tfffi©}fJS:©«)-C4)J; 

I*. c(DS4 2. 4 3-c«-e-n-en2o©fi5t34js 

[0046] BI42. A3iC7fiLftJ:'!><iCmm^l4<0 

S6«:^Ji^m*Jnrfie<!:«:a. «fc04 4«:jn-rfiJa« 

<5^*y^-;U6 3©i^(cE^^T>f-t^fflt,», -e 
©^^^iSSi?:, fiSfWfil 4.tO^C•5W«{^■=t-^=^<- 
•fiMf® 1 4 <!:K^©7>f-:^8!)f'pAStBSK:l;?SL/i& 
[0047 ] 

[ mo'UliS: ) tU:il5^/c<k ^ (C . C ©lEUJ©^ 1 ©H 

[0 04 8] c(imm(om2(om^Kj:tiiit. 

m 1 ] fi£*©7>ftKg^ij^-rs4m@. 
[m] mi(07>7-tms<omBitLtcm^mimt 
mm, 

[03] m2t^^-r7>7-rms.(o\/9imi^^^tm, 

[04] C<m^ommitj:hmVii^7'itc7>7-i-<D 

[06] cmmomimmmmtmrn. 
mi] Bi6{c45(f2if&fg©ii^s«7i^-risi. 
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[H 8 ] 0 6 {cteW ^t&t&<m<om^i7ntm. 
(H 9 ] H 6 {c*$w zi^owicmommim-rm. 

[010] AB||®|tcffll,^fc06©7>f t«a©IEffl 
0. B»^M0. C(2{!iM0. 
[011] SiJJ£3n/cVSWK^«:ij^-r0. 

[012] c©iii;q©s2im0ii'&^-r»ia0. 

[013] commsmmminitmm, 

[0 1 4 ] 0 1 3©7>7'::fgS©VSIi«^f4?rS^-r0. 

[015] c<Dm<om4msi&m'S:7jir^m. 

10 [016] C©^IW©»5^^^7j^tl4«0. 

[017] ccomomemmmimtmm^. 
(0 1 8 ] 0 1 7<or>f-tms<D\mm^i7fft^, 

[0 1 9 ] 0 1 8{CfeW^ma?^l^J£A0. 

[02 0 ] 0 1 6K.9nLtcmmm<mBm^intm, 
[02 1 ] 0 1 6icmbtcm&m<oib<ommi^^t 
0. 

[02 2 ] 0 1 eiC7nbtcmiim<omv:ik(ommfri 

[02 3] C©l6W©»6|litJI5J!8©m7j^f*4aill. 

20 [ 0 2 4 ] c ©lei^©^ 6 mm]^^m>mmimt^^ 
0. 

[02 5] c<o^micm6ii^m(otcitxDi»mmimt 

mm, 

[02 6] c(D^mi>c*nm^mo>tcib(D9k<Dmmmi 

[02 7] c©|gKK:fe(:f^ild«©;^»©S(cf&©iHlfS 

«^?:S^T$4m0. 

[028] C (Omom 7 lliSfl5,««:^r*4m0. 

(02 9] A»c©ie<!§©^7iim«©ige((cm>)t 

30 7>7-t^g©iEffi0, B«^Pffi0. C«:&IIJffi0, D 

[03 0] S2 9A-2 9D©r>f't«a©iW!E$n 

/cVSWl^tt?:^j^-r0. 

[03 1 ] 02 8tctet»rtSniS©*tS4a:ikS^/cJS 
^VSWR!KFl4?:n^T0, 

[03 2] m^icmifititcs^mmmmmom'S: 
[03 3] i|inmitffi©nisa«:^^-c^sgrai!s«:^ 
40 [034] wmi*s©M^*mmw«:«iKO/cJi^ 

i^lttl//cii^©VSWKl^*^-r0. 

(03 5 ] 03 zitcmmmsmmmmtim 

0. 

[03 6] AttC©^B^©®8||S6JgSgO|li?K:ffll^/c 
7>f-:f-|?S©iEffi0. B«¥ffi0. C«;6fflijffl0. D 
»i;S(94«l 4©g|BB0. 

[03 7] A«03 6A~3 6D©7>f-tJIS©!llS 

so [038] c©i£q^©frg ^0jii«:7i^-r$4!a0. 
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[03 9 ] ABSi ommB<Dmkicmt.^it7yTt * (H4 i ] iii4 o©«<D(gsiS5«iJ*S£^^^ufcia. 



1 4<om^^. 

(04 0 3 03 9A~3 9D©7>7^:^SISfiDi)3£3n 
fcVSWI?^tt?rinT0. s 



104 2 ] m 1 OS?ifi»,«<!!)^}gm^-r0. 

[04 3 1 SI ommmBommm^TTktm, 
[044191 omnB^<Dmicm$mmiwitm. 
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[^3 9] [134 1] 




mm) ¥fi!c8^i o^sa 
[mms^mm^] mm 



±iBm2Silj4fi<!:±iBnaEm'^.«:tJl3! 
r. ±iBmi&«fi©±gB^«3X*gSCC. ±l3*n}KS( 

n. isnrn 1 ttj*«©±tBi&«^jfi»(c««3nri,> 

Siy:'Nij;<;;UT>7-t©l,»-r*aA> 1 o^^ty. 

[ ii3}os 8 ] mimnBtKommiifimiKmib s 

S. 

[W*«9 ] f«3}c]98©7>f-t^g{C*jt,»T. ±iB 
fitW«©*R5l)i©TIMi8l5i«[aIO. ±fBnfgI©et9ia 

mnicmm^ hfcw-mmm^ t . ±gB*n5iii©m^. 
t±iB^s«f*Jtt««:SiB^sn. -e-neMKif&m-r^^fc 

[i«^^10] 19*318 ©T>r:^^gCC*3l>t:. ± 
Ummomi&t'P'C'mii-mSit. ±iBfi5t*tfi©¥ 

J:iBjKI*ffiOR5m*a!i±iB*> ^ 1 -^©g(I^Son3I 

n.'i^.siiifcSiBssti. *n6Bi«:iism-r*/ca)©»6ai« 

C««311 n 0©T>f-:M5fi{C*5l>T. 
±13 ^ 1 o©S[W«»i|SR)&© ^ 1 o©ji{*« J: 0 

m^miz] iil^fli 0©T>f-:^»gK:*5C>r. 
±iB«) ^> 1 o©jsfe«fi«i|£njf5©i ^ 1 -:j©ai<*«*a 

[iSjRJIl 3] iS*3B9*/c«l 0©T>7^t«ig«: 
fco-c. ±iB»«ig«-?-©±ga3H*g©ij^RjgiasEi 

(i95}?Wi4] gfl^^i 3©T>7-:^^S«:*jt>r. 
±iBW0^?*S|5«:ij>«< i 1 1 o©±fBi|iRj^©jSS«» 
<*<!: S©M^f 5)aW^^-*l-e©tSSl*K:}i?|ft S *lte»»fi 



-;l'*$J:c;-^';*;l'7>f-:^3>>6ii«<aitii>^j:< thl 

[000 n 

[»?«©)i-rStJJI5»if] C©»?gttmtf0.5~13GH2 

©J: ^ft)£^i|l(-C*>-:)/h}|5{c«|fi£pJffi«:7>7^:^KB{c 
Ml/. X«W;;l<>tt«(W««a»oA:7 

[0002] 

['(!f*©J5^B] 5£3(5©)A«ig7>f-t©^iL-C5:if. 
R.M. Taylor., "A Brodband Onni directional Antenna, 
IEEE AP-S International Symposium, 1994, pl294. 

^omfRW^mncmt. C©7>r:^S5gtt2-:>©x 
U^>h?:mrt^S. -:^©XU>>h«2t5(©i|iR 

je©»(*«i2,.,i2..*>6flt)Ssnrte»). c©2iift© 

mtmn, . ,12, . «s ^ ©¥Rn!i©ii*?r jis tjj^c^^ 

Ox *£i,>«:-S:Sti-. *i-:3i:i>K:i[ft«cSst>SJ;0{c 
i|fi^toi*)t«fiX*i,ri>*, fc'J>^^©iU>>hfcl5l 

mic^mioymimn,, ,12,, •g'?©4^RR5is©]i 

K:?5*3*<}:'>CCiffl^*3-a-/c«fiJ?rO-Cl»S. c©2-o© 
iU^> KJS9©n?I©a-^.*^J*|fiIf-5 J: ^tcifigS 
*&mSP«C©2-:»©ilx^>h©n?ili©]l,'^.fffl(c 
SSSn-CteO. i(&S©/ci*©ISll4->--7';l/3 1 
©i U-<> h (Ofp't-^Ki^om&mWifi:!- U > > h tcS 

oriBSsn.?). 

[0 00 3] 11213:01 Kir l//c7>-f:>-$|g?rfSBS^b 

JB©«tt:«12a. 1 2 b^mri^^, 2 
a . 1 2 b «S A? ©*Rnilll©]I,**«StliiI^ J: ^ ES 
Stints. *&SS|JWC©2-:)©^ft«l 2a. 12b 

©ii.'iSrfl^cs:^?)^. 2 hicmm-^titc^nir 

[0 0 0 4] 03»02tcjj^l//c7>-f:^«a©VSWl«RF 

fii(W«12a. 1 2b©*RJI5t^;©*Sr4r=6aii i 
UrS6tite. VSWR<2.0 iJEcSTfE^J^BeoOMHzife 
^Tl^S, C©B$©TIU^j^©!SfiA«*<)50cn|-C*^ 
©r. *©teJ:-€-(l/8)A *ii}iSr©S3<!:L'-C<i:^% 
C i3»ito*>*. 0 1 ©7>f-t«S©«C«!^14«*'CviK 

Ox (ciEft!&:¥ffirt-c)iJiisittf*»3, mi;. 02©7 
>ftKs©)KW!^tt«Tis;ajj??K*^e.-e©{3!i3t2fg© 

[0005] 



(18) 
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to S nicBiK<07 > f- tmf-ifi±T 2 mHi ^tiTt, > 6 
A:«>;*:*«:AWSra*£>SiO. ia20ISSS!7>7^t 

lfflgS-CfcW^2rX2r. ■r%to%(V4)A X(v 

4)A©T>7-tSS*ii£>Si^j:.5. SSof. S£3R©T> 

/cTliS^i!5a«:Ttf J: ^ i i i . -ecDTISJaKatcS 
[0006] C©*M©SWtt. C©J: ^ 

[0007] 

m^i^^t i> tctb<D^m c (D^mom i ©ii*k: 

©<t«'C^SP{C. (3t«*nj&©eji3^tSP«:0fiSt-Ci,»*C 

i*!|tSS;itt:t,^.5, C©^i3^tg|5?rWrsS(S*«i 

[000 8] ±fe^l^R?^KW«©*RJfJ<9)0i»:*SUlc. 
*RjeS£«S^i6^)5c< i*> 1 o©fii(S*5g^^)£ieg 

o> *&m5Sja<{csiiiL-r«)j:(,\ c©»?3©m2©t! 

©S2©l!*CcJ:Sr>f-:^»g(ctel^T. RJOHi.'^.i 

RlgiWiitftWffliSf^W'&iaW. ±iHR!E 

¥®^(*Wi©Pigcct&m-rs«RS 
frs*^ x«±ieRigfttSj«fi©Rma'^.<!:*fi6iTs 

R5B)I^%WfSfe ^ 1 o©i|snj^j!ti*1g4±Eni8Itt 

i^ifCCiSW. ■5-n6RilIl]l.*^if&1i.^iO. -ftxeiBl 
K:*&«|-r .S J; ^ cc^fiS J: i >, 
[0009] */c±iem2©H*©7>f :f«SK:4at» 
t, Rlgj«rJ^)S-r6^tiRJf?ScWS(Cif^R}^Wf)iR&8|J* 

j^fisu/cii^«. -ec^do^tgatc^Rj^stttsncs 

fi!(«^^«r^^c < i «> 1 oiBgL-Cl&^*ifi< L 
■CtJ:i<». C©^?3©Sl2iO'S2©tl,'=stcJ:.5T>f 
tggccjr^it*. ^iiRffJRS*«K:WOX^r*JfJfSl/Rc; 
/X«¥Rmi*S4 Rfiil^tc Jgfij-r S c i «: J: 0 . 7 
>f:f5R^©i^lffl4BIM-C#. *>-ot£*<!:HgkDl£ 

[00 10] 

[|gi»©iiiK©^ss] c©|gi»©i^{^«siw-r6fr 



ia4«:7n-r<t^{cjp®i»(*«!iffi5ot«:cci}iRmw 

« 1 1 «:*©RiHi#.2 1 *itt«5 0 iJfi«*tlfiJ-r-5 J; 
^{CSilKlESL/. *RJ^Sc«fil 2©R!E]I.'!^ilftffi 

n««S0T7>f «T©l)?«T«:tfofc. g| 

0 2 ©7 >f t illffi^cffllf'FS:^ i. 
[0 0 1 n (a) ffifWffil 21^%SSEnS5CHz ©!SS« 

fr^tJ:'?l^MFmMmi 2©R^«:?S-,fc^yj^i|(K: 
fc. BP^. R3iS««««!&ifiMtJc:*:«f<«4i,-ct>sc 

(0 0 1 23 (b) 04{c*jt>t:. ^mmm zm 
©i5af4;Jc©3'o©ti^«:oi,>rai3£L/ft:. 

(1) U=U=75nin (l|I^i|^R©l®^) 

(2) L,=75inm, U=50niii (BP^L,>U) 

(3) L,=40nin, Li=75iiin (BP%L,<U) 

C n 6 3 o©ti^©vswR©iD£item4EI 5 B Cc Hi® 5 
a. mUbb. ±\.mm cX^h^tirnt. U?:^{b 
S # 5 i ^^TPR^ 2. ( U 3 < S i 
^i^T|iSSjg»«±^r-5) 3!»«. *R«:tlR«:3!{k3^ 

^ft < r t <t 1 » i (, > ^ c 4 *5 to*> -3 /c. 

[0013] f!?«T(a) (Dmmimmb. mmmm(D 

-?-©»L/c^Pa«:f6©l!©7>7-tlg^, fl^SP 

&. m^mm. )ii-©ieg{cfijffl-r^.. fi?«TO)) ©iSS 
iiCbxh^\^ici<:^rj:mmufsi.\ ccoctimrxm 

-<i>c ©^w©iei0!i(ctew s R5iii t^^iKmmwic 

r>t.^Xh^X{tti>. 
[0 0 1 4] miHJSt^ 

a 6 it^^mofS 1 ©HiSJ^S^r/T^-rS-C* *). 7>f 

t^S0mmmmici*)Tjkr, c©7>ft»g 
«. (iis^Rj^y;© 2 *${©«<*« 7;us 

^•fAfi^) ?r^nj:"3/h3l,^|SI.C>«©at3!iHRSI5*^^ 
K5l/-C}^fiSL,/caiit^©)SitllfiUa.iab KjrOfilfiXSn 

MttftlrtKiia.nb ©J^Stt¥R-Cfci^tSRrfc J: 
l^l/. Pl^JcrtS (WO^^*) fc^l^Rrfc^i^lfR-CfeJ: 

C©2ti(©fiiWfilla.lib B-en-en©R!iii©)M 
^21a,21b *i^|6ll/rieg$n, C©Ig^^21a,21b ffl 
tC|&SS|33 0«iRC^6n'&. 2ti(©0cS4«Ua,UbtC» 
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Wfilla.lOb *sWffJ-C. *i-5W05^*SIJ4ia,4lb *SW 
ub ©5fe«8K:iS]*i-,ri®w*iif;>:«iJ>s/cttt9:«c-r4. 
ie»n^<b. C©<i:^«:W0^R^fSIJ4la.4lb %aW€.C4 

[0 0 1 51 077!)M09»H4©^S6t^©r>ft« 

[0 016] c(Dr>7-tmso\im^m*^tbi,tc^<D 

jf5j55^e-h-en*sa = 75iiin©4in, mx^snAia.Aitb 
©j^t^ds-5-n-enaw«iia,iib ©i^-jfjiisi^^o^sb 
= 55inni©^nii/fc. fitor> stw«iia.ub ©-etv-e 

«:?9-3riBgl/fc|5l$4^r-:/jU3 1 C©|3)tt-5r 
- >^;W3 1 ©«'C>«(*i&tt««lla ©]a^»2la (c. 9\- 

HzJ: »)iSi,»jgj«^»^J«rttvswR*iBl3f2*>-etiJ: ij/InS 

mni<m^mtmimv$>i,c t*it>i)^6. c©j; 

SiJ©)aW^^ ■e©flfe&t9:W * C i dJpJIE i iQ: 0 . - 

[00 17] m2mmm 

HI 1 2 W*«W©m 2 ©IIJiJe!B«:'n-rB|-C* *) . 7 > 

f:M|g©«IJi^$4m0K:j:O^n-r, c©T>f-:^^g 

». 0i©SE*«f!itiBifii{casi|£n}^©j^t«;«L/c2fe 

'M<DxUj'>\-'&2I&9S^. C©2iB©iU>> !•©- 

?7©ia?r4«fiS-r'5-en^*a©ai««K:. aewiyseai 

R!IIl©]l*2la <»:C:©IH.#.S:jiS-fh-en©tf'C^ 



a«*RJB©jgtt«:o/t2tt©sew«i2,.. 12. » 
i^jg©]Mic©m*4jis-en-en©*'C>^i«: 

fijsti*. 2iB©xu^>h«^n^n«r«ss-r4ai* 

«U,.> 11,.RV12,». 12.b©Rai©][a,'^iSP21a. 2Ub*i 
Jt|6ir^)J:^)K:ESS4l. C©2ia©iU^>h©]I,>^. 
8e21a. 21b«:tem^.<!:Ti. CCt^^rii. ISS©A:«!)iC 
ISItt^Jr-t/^l/S 14m\ C©|5l«dr-:?'jl/3 l©tt'/C» 
SS(*?rS{Wg3JL,.. ru.©ia-=^.8e2la fCgfiKb. J^B^^ 
f*4rfiSa*fil2,.. 12,»(Om!^M21b iCW^bXK>?>, 1^ 

©ffi4ffll»SCit-C^^). 

[0018] C©J:^i&tf}eX{Ctel,irfc> E 1 CCinU/c 

u^mmm>imm'mi)mhn6. ^■:>x. m\<o 

ie»}eSiil»«:»(,»;^-i-;»iJS!i*ftJ»e.n*i«K:. 

¥ffirt©|g|6)tt*i{J||fi)14 i -r i C i JiS-C t 

0 1 3 \,t:$i^mom 3 ©llifiJf5,<?S?r7n-rS-C* •) . m 
6. 7©||M0ll©3'^'f5j<-JH!r>f-t{CS^It.f S*-^ 
;}<-jH!T>7^:f$?a©«jgtJ4«0{cj:iJ^n-r. C© 
T>7-:^»B«. SlJWJf5t»;©?H*^^ftffi*^6^c») 
■?-©*Rff5t^©R©4''C»gi5«:aai»iRJfitt©^ 0 S5 

4 1 ifim htitctum^ lit. comw. 1 1 ©Ra 

X^. mim l©JI*gB2 l?:*&m*iL/, ¥ffl^(* 

*i«iK3n5. ¥ffi^(*ttS5 0{Cg9:We)tiyi:Kil7t?: 
ji§*xfc|5ll4'>--y;b3 l(cj:0f&^sn2.. tut) 
Wm'r--f)\^Z 1 ». tf'C<«(**s¥B«tW6«5 0 

(onmKimbxWL^m i©]i.#.8?{c««i3n. ii-s 

[0 0 I 9] 0 1 3 (CT^-r J: ^ ^cl?]0^«J#gB4 l©Ji5tt 
«:¥R)l!l*tfi4ig'C»R©^RJgt»Jr«^c<. ^IMfRtcL 
mSiStTo/c. AftflfjCCBai 3«©SScl4fi©Mffl© 

ifiw, tit^'m,^Ami>m2 ^mt-$Mx, w,=w, . 

W,>W, ,W,<W,©Ja^(C-:>t»-caiJ^«:tf o/c. m 1 4 
(C«!l!£0fc/>'5^-f <!:*©«f©VSWI«^=&«rS^-r. 
RJfJtt© W 0 X # ©ti^i tk$5 r jgi^-c^-r^lf R© 

MiW)y4?^v:mhU<xi>^K^t\<^^m^i)mbt\ 

tc, $fcl.5CHzjafi|K:teWSV9WR(B©ifit,>B. ^0^* 

[0020] m^mmm 

01 5{3:*^?g©^4©|ISfiJBSS?r^r-rilf Ell 
3©||«SW«:*j(,>rt^ l-:>©©t#;!llit«5t«fiia, 

stfiru <!:Rai©m^it|''i:'«4-^3-a-si»K:si3io 
rswfcr>7^tKS©«jS?:M«EI«:a:i)nK-r. fft 



(20) 



^> h©ll*Si52 1 ^rl&m.'^.i L¥ffl«(*«&«5 0 i© 
WK. iPffliS(*tftfi5 0lCi9:Wf>n/cRii7A:%ji3tl 

[0 02 1 ] 01 3SCK1 5K:7FL/cm3SO'm4©|| 

ifi»!sr«. ¥H«(*tfifi5 0 4ffli,>sc4-c. mm 

Mcmmmmstxi, c©/c«), tum^ mmm\ 
ixttn,, ru) *i-e-n^n. mi. m2©iiisffjss«: 

tb-^r^^-Cj^*. l3)^©)A^«^«:S^L/^t*S6. 
[0 02 2] m5llil{«I 

ai 6tt*«?«©m5©IIJSjeSI*jK-r0-C*'9. T> 
f"^«H©«jS*mS«C<J:*)jT^-r. C©T>f^:M^a 

B, 11 3©IISSt'!l©)R*tK©t?)'3^<:!?gB4 mtc^jiR 
Jf^t^ i B^ S ffJ1^©)B(»tJg^ ^ 5 6 (ca: W it ^> ©-C * 

^^fto^. {ia^t^njawt^©«»«*>e.i5:'3'e-©* 
mit^tit:>titcmi^i It. c©s5(i*fii i©nm© 

fil l©11^8l5i¥iB»f*il!!S5 0i®fffl{Ct9:W6»^ft: 

bxi&mtimm--^)i'3 1 ti&fi^, Htcftiffii 

l©^«3iRff854 ll*i«CB-rfT>y*y;l<-;l'6 l*Ji3 
S$ti. -?-©-«-C*^.t&m.-S*s?ltt^1*6J(l*«l 1©I& 

©*'C^«(*«TS^(*jaffi5 0 ©Kji?>:?rji$n-c»w 

l«« 1 1 *^0-Ctf tohS, 

[0023] C©||)iJKfi§-C«. S 1 3k:7ni//c«}3g© 
lllT>7-:^«:. ||2©T>-f:^<!:l/rm l©r>f-:f 

o>mmmmnj: *) ffii>^«»-cft^-r s > r > yjg 

-:>i,»r»U<iJi?«f yT>y*>'5j<-Jl'6 i«. m 

m<oimimimi i©*RSJ:»)4>fi<-rsci*ipi 
«>. yr^i^^-zsK-^i/S i*ifi*)it»ct«:j:'). m 



KD^mmimmi i(mmmL^*)iiiSi 
[0 0 2 4] me^s^^q 

i] 1 7 it^^^m 6 C!^t&^SS'&l4mg|(C<l: 0 ^-TBI 
■C* •) . S 1 8 RVH 1 9 «-&©vswR!m*©S'J5Eie*?r 
TF-r, 01 7«:j^TC©7>f•:^KStt. 01 6©llifi 
tW«:*$i,»Ta«5 0 ©RtoO tea 2©SE*{«4l5»K:i|i 

nffj©ii2©a(jmub *g9:wca^-<'-}<-ji'^7>7^t 
4Ufcjg^-c*s. -rj&b^. ati^|iniBi^jf5t*t©ffitit 

Sua. i*R<m««illb «r{iit. C©2«(©S(itfi 
ua.llb *if-n^n©n51S©]I*g|52ia.2lb 
OT)lt[S]fCi3S$n5. cne)*&ll.'#.21a,21b H 
«lir_:/jl,3 i*iSi^$h€>. jS5tW«iia ©WOXSSP 
4 lCCjt7>i<'ty;l{-;l,6 1 A^i^Sn. ■?-©T«** 

^i^nffi^©rt)aq3jfe{c-i*«cm$nri»s, luiiii'^-- 

7';U3 1 ©"^'C^^ftBiaSifilla ©]I*g|j2ia (Cg^iS 
[ 0 0 2 5 ] C C-C. fiJtWffilla 4^&©51-}f5*i^Sa = 

75iiin©*pq. m^i*^4 i<oB^ifimmiia<mm 

il^'L^^Sb = 55nin©4iR, S(*tffilla ©iHW*iW = 
20inmii&:<5>J:^{c}g)a;O. >7>i^*^!l<-;U6 1©^^ 

1 8 Ri>*-?-©0 ~2CH2^Ja©feAc0^0 1 9 tC^n 

wr. pi-©7>f^:^»a{cRi-rssiJSf-fc*s. 

[ 0 0 2 6 ] 0 1 8 A^e>. ^JSRO'VSWRM:oi,i'r». fit 
*©7>f-:f||HilaI^©!^*i{i6n-Cl»SCi*Sto 

*/c. sig^ie, -rf7>y*yjj<-Ji'6 i*ie 

PtihMcC fC280(*z-Ci^^jiL/rt»-5C i*^*?*^^. 
C©i'JS«SS*^6. 7>5^:^$^a©:*c*$*^;iici 

If i c i *i ojeer * set 

[0027] 02O75S02 2»-?-n-en0i etcTHL 
/ciiisj^ss©^}Kf«%7n-r, cn6©0ii-c«. fiitwfii 

1 ©«J'3i»J*SP4 1 «:iB*jiS*l<&fi(W«^ 4 LT^n 
■en. 2o©^7>i''*^;l<-;l'6 1,. 6 1,. 2-2© 
'MJ*Jl'7>7-t6 2,. 6 2.RJ>'gtiigi5*^!l<-;l' 
6 3*ifflC»6ti5. W0i«:l?2S4 1 {CiB*jiStiSfiS[« 
^TitrtJ, C©J;^^cW'3^'JtSP4 HciRS^*>© 
■C*<ll3;f&©Jf51^©fc©-C*>J:i». */c. 02OSi>'S 

2 l•ctt•e•n■etl2-^©^^^^:ffl;^>ji^/cf?5*ml/r^,» 
4*1. c©a«:!WlEtt%t,>. iffl*ii«nfcttl4JRiP^'>-© 
l&mw. -e©fiitw«^%»«« I 1 K.m,iri>ctvci. 

[0 02 8] 02 0 S/c»02 liC7ik0tc^':>K.mm 
1 l©i»0^*8|J4 l{C»iJ©1S»©ttWJR-7-4ffl*jiA. 



(21) 



1^^79-2 2 3 92 1 



OrfcWtt. S fyic^m&iW^^tUh. itc. BI2 
2 (C^n-rfiingft* ^ ^- ^1/ 6 3 ©J: -5 K^J^r > f- 

^j: i^R^ft* ^ JUT > 1 J: 0 ig < SST 4 C i 

SCt(Cj:f3> f6©S!©T>f-tJg^-. ^t»«@!S3R^ 

i^^^UchK ^©SlJSWIf «^/j:< it 1 o©S 
S^HRJ^©Kl^ffi?:ti(SRfiIt*i(C-0#l^fcfl}j^i-ri 
CiCCjcO. fij:^|6j©AWS43S< L//c«^©r>f:^ 
$IS©lltS0ll«:'n-r. 

( 0 0 2 9 ] 0 2 3 «C©^WOll7 HigJgSS^in-rH 
r*o« r>f-:^^g©«ig4*4taH«:j:»)^j^-r. c© 

T>f:M^aBs«*n»©i9it«4. ^©iEisajwa 

tJR ii^j: S J: ^ «:RlgJt^«:-lsI^i.»/c«iSo»W« l 3 
ai, .^RJ^O^ftS-CfllfiSSnjfcaitfil 2bi4W 
tri»S. cn6©»j*fil3a. 1 2bJ3:iti.C>illOx 
A^-:>-etl^n©R?I©]Mg|52 la. 2 1b 

*5S^[^^■rsJ;^l{cl2g3n^>. cn6©]i*a52 1 a. 

[0 03 0 ] 02©T>■f•:^KgK:tel,^■r{^. 2-:3©^l^ 

RjK«ttfi«:^n-e*i> *R©m#.sP€:ji5*'i:»iS 
nom.) Ox *JSiiit^t*ftai©Ra(c-ia«t,>te«i 

j&OMt^ 13a, 13b ifim) hfl. 2 ^©ijiRJfJ^ 
ft©Ra©ll.^,2 1 a. 2 1 b*5iaSl?*lSjC.Tiea3tl 
4. o*»)*ntt«1g©Ki!92*<R*JK^-r*J:^tc- 

[0 03 1 ] C©J:^tc. \r>(07>7-i-mm'kmiS.ir 
*2-5©S!tltS©^^, 02 3tc^-rj:^:c-7^©StW 

«4RiBr<^{c-ii«* Lxmmm 1 3 a i tr j: 

i^t, 02 4K:^-rJ:^«:pg:&©»|^fi?:RfgitXK:-|pi 

m^(yxmm^i3&, 1 3btL-c*>j;c>. t,>-rn 

t. «ill//cfi(lt«! 1 3 a (02 3 ) X» 1 3 a. 13 

b (02 4) ©^:^|6]M^(3:Sl>«:S«!Lrt>, L^j:< 
■c -r S J: ^ ic vswR!^14«: :^ t % *H » « /j: t, » . 
[0032] H2 3. 2 4O||«S0I|-Ctt. RlSSt^JCC-il 
?4lfcfiJtl*« 1 3 a (02 4 nil 3bi) (Omij 

1 0A5S:l:fe)nri>.S. *fcRlgit«Si(St«l 3a©ct3-C> 

si<D'p'C^mox tmnmniimtbi^K $^02 4 r 
«!tw« 13 a. 1 shummt^'p'O'mox mm 
1 oim^^mmdmniE(,^v:mfmtL\,>. mm 

« 1 3 a . 13b B^e©®B8tt!S-C. Pl-^* 3 *5»S 



ot>. &«fii 3ax«i 3hicmi>niSiimimm 

tt©*ft6r. tlRf8}ttrfcJ:<. osoatiRHJK-c 
[0033] C©J:^K:R|iItt©^<*«i&fi!(|«6iU-C 

SOimi:Mibi>Ctf)iX$i>. 02 5. H2 6*JJ:i>'a2 
7 »0 2 4 CCSk U/cT >f- t«g{C«^*i|&«©fc«>© 

«»fiXmn^OT:*S, 02 5©fijRR-f«|S]$i-Jr-^;l/3 

1 ^scstfi 1 3 h<om!^.imi>ip'Omox ic^-^xms 

•r-5. cncC*fbH2 6©«(S-C«rattdr-'?';l/3 1 4 

fifc*rsi 3 b©¥R©RaK:?9orSBS-r.s. *;rc02 
7©t8fiS-rBf&^©fcJ!)k:^f2^3 3^ffli\ mmm 
ffi 1 3 a . 13 bpflcciea-r^. i,»rn©ii^ti&s« 

Z-oonmiRl Ssi, 12b(X»13a, 13b)© 

1 a. 2 1 bii&s/iiiu-c-en^ra-ctf^. 

»8||ifi0i|2 

ig2 8«C©«M©»8||*tJg»47n-ria-C*"5. T> 

r:fKg©mi**«4«0K:J:i5ij^f. C(Dr>7-i-mm 
B. mKB12 3. 2 4. 2 5 :fti-©||Jfitf!l«Ctet,>-C. 
»cWfil2b. Xttl 3b*i9:W.5f^toO{C. S13i 
ISI^K^SSftSJ; ») ^cStftfe 5 0 i}il9Hi P>ti. 

3 B0 2 5 ©Ji^ t PSIt?* *) . Bt3fi»iRJ^t^©«(*K 

*R©n!a©ii^si5«:asf'C>iS0x *jni9r©>f'C» 

«iiWK:;g:iJ:^{cRtgfyjK:jfJ(S$nT43i3. c©S5( 
l*fil 3©Rm©]a,^,5|52 IKlia^L/. Cn?:ji5mfi2 

im^i>. tm^l 3©TI,'^,SP2 l^lteS.^.ib. ¥M 
««:S5 0 i©raiC7®^^fi5 0 {CSW/c»ji?A:5 
l*ji3nA:ISIf4^r-.-:/;W3 -T^rto 

[ 0 0 3 4 ] c ©1^ 8 lliti)^«lt»7iiiimti(5 0 (c J: 

o&w^^ 1 3 o^mnimmK mmo ^it$A,tcm 

(H2 3-2 7 ) ©*^-cj»*. moimmmm 

•6. C<DJ:^fj:m^iiCtiCtX7>f"rmi:t(9^. x 

[003 5] C©r >f-:^S^g©tttE«^^i*^^^)■2./c^s?)K: 
lli^?r!ir^/c. 02 9 A. 2 9B. 2 9 Ctt-ewHiitC 
ffll,»fcT>f-:fJ®©Effi0. 7ffl0. P6iJE0?:-e*a 

•etiTj^i/. ia2 9D«fiM*«i sommsim, m 

I 3 «0 2 9 DXffkt^S r = 75nin©#R}fJ«©iS» 

IS*. *RRiiii©ii,^.^&as«.c>iKOx ^kmmttis. 

S500nin©RttK:-Eietl/fct©4ffli,>ri>S. S/c 
¥9#ft:i<&£5 OB300ninX300iiin. J|!S0.2imi ©^^ 



C2) 



1$Pa^9-2 23g2 1 



cc^isidn (02 9 0) . ii-e^^mi^ffiismtgs 0 
( 0 0 3 6 ] a 3 0 ic\mmic<k *)m^Lfc^jsim\t'S: 

b, L*^*)-e-©^J^«:S^rvswR©{i«fie*$r*l5«:<t.5 

UXl/3 -C-r*. X'>:-Xjg!)¥©,'i^."Cfl5n/c7>f-:^S 

[0037] 023-28©||ifi{W|r«. ft|^«13B 

BI2 8{C7j^-rJ:^«:-t©tin©2-p©«i*4i'C^«0 
X iiIftCcS[t.5#L2i. -e-OWilJiilSJ-rSWLii 

b. -'X(03':><om^ 

(a) Ll=L2=S0 (niH) 

(b) Ll=33mn. L2=60inn (Bp-^ Ll>L2©tin|gj) 

(c) Ll=60trin L2=33itin (BPt Ll<L2©ttR|gI) 
«:-:)l>TS'iSt/cVSMfl«m4?:03 l*©||i^3 1 A. ± 

»3 1 B. io«tiS3 1 cK-en-enn^-r. ia!!P6W6*> 

^cJr^cc, R|gitms*«l 3*tSRlgf{cf^^-CfcvswR!f# 

11/L2 !Wi(^o.5--i.5 ©«HrniBfcn^'c^c<. ffin® 

f feJ:C>Ci?:^L/-CI,»S. C © C i WJi(T©:^-C©ll 
iSt>!llC*>aTBSil/. ftltfil 3a. 13b©t,»-rn 

[0 03 8 ] 02 3~2 8©SIK5«^-C{i, iSlffil3?r 

Rfgicc-ia^^ bxmmmmmm-nj^^mmi, 

J8^«:iSt/c*5. 'e-©t^©Rtt©i[S<fcO;*c#i<»itS 
©ntt«:-il*M«i,»TH 3 2 (c^f J: ^ (cpJaifflJciK 

m^mm-ri>j:^i^m^sitxhJ:i\ c©ti^©R 

m) ©J8^i D = 6 d = 37iiiii)©tB^«:-5l,>rai 

SL.fcvswR!|$tt«:03 3CCiSL. Sl^3 3 A ifSitS 3 

Br^ti-enij^-r, c©Ji^*>T>f-:^«ii©E^J^tt 
*i. ^*x-c'bia3©a3fc«SBK:Jt'<-rvswRfifttttffnt 

[003 9] 032«:iBi,>rd = Oil^. fii(S*Sl3© 
MSa^St-^tC^i/t'ff Lfcti^i > C < t>rifi ( 1 imffi 
S) 8tb-Ctb««<!:L/cia^©VSWl^14©iff)^m«r-?- 

n-enia3 4©jsBS3 4Aiiii®3 4B(c^s-r. c©ia 
«!l/r^>L^c<r^)V9««RFt4«:«si^^^s^^■^'. se 



^9^W 

m 5itc(o^m<om9mmii&i:fntmx»>*) . r> 

3-CiFL'/c<!:|5]»©W'9^t4 l^J^fiX 
L/<:Jfi^r*"5. l3!li*R}&t»;©«ftfi©iJiR©tf'i:»a5 

';4<>1^«(*« (03 6D#M) ^R©Rii©]I.-^. 

sl5^:ji*t^l'l:^ilaox *5s«i«i*RttK:-ip|#tuTa 

WSMiLro*. o«»)C©fiStW«l 4«. H2 8 

«:n^L/cffi(i*fi 1 3(oTmm (*R?ffi) ©sm-^ias 

2 i*^e.^(*ia^5 oiSJtffl) (BP%±ffl) mtitc!^, 

cfcO. Ji(l=tfil S^r^WTffiiJJSjSt^mc^BrUfcRiE 

ttysj<>}B«%i/rteo. ia2 8iiai»{cc©ac««i 

4©R5lli©STa'^.»2 1 «:jfi«l/-C¥ffl*f*«S«5 0 
[0040] ttStfi 1 4©]MS|J2 1 0. ^ 

E^wass 0^c^fiS;^nfcSji7^:5 i ?:ji$nfci5)tt 

©*'C>ai»«)B(W« 1 4©i&s^2 1 icmm$tixis 

*), ttc9\-&mwuw-mmfmmoicmmtix(.^ 

X, WJ^^S©^Ct,»*RJfJ«(*S?:RISlt*:fcm^/cm7 

feo < \tmzmm^^]mbX7s-<.'-7.tm^w^igi 

tcWLSm 1 4©r>7^:fmiiSE«^©TWJRSEt^igffia 
(C^fliL/TSStl. ±^WiSiBJateJ:0f^t^.C,^8IJ^C«7>f•:^ 

mflg^iffitir. -:>*o®g©fi(H«c^-^uj&c^©-c, w 

'P5>C*8|J4 1 =S:B^bXi>7>7-t6 bXOm'^K.m^ 

[0 04 1 ] C©7>f-:^S5S©14fi6?:Si*>».5/c«)«: 
ll|j|«tfoy&. BI36A. 368. 36C(Ctt-e©^lii 

a3 7A«:«ii8«:j:oai5ei/ytvswR^%n^'r. r> 

f-t$gg4 bXmi^ 1 4 tt. ¥Sr.=75inn ©^RJ^t^J 
©*(*fi{C. ^1■}&^lBl-C^©iiiS^,=35nm©i^iR©WO^«i 

*SP4 1 imimwm, mmm^,2 1 

tfJ'C^i^Ox *SiSi-rSi[S50nin©RttK:-lHl^#L/<: 
4>©?rffll»ri>2>. $fc^ffl^(tii6S5 0«3oaiiiiX300 
imw /i30.2nin©^«:fflt>/c. t&lltt¥ffi*(*J6fi5 
0©"lJ.6»«:»fiEl//cejiA5 IKjiO/cl&a^r-:^;!, 

3 1 K:J:f)tf*3nr(,»S. I5lfS^-:/Ji'3 i ©tfi-C^^f* 

«j!S8*«i 4©]MSP2 1 fcmsn. 9^&.mmtw-m 
m»im5 0icwsi$*ix<,^i. 
[0 04 2] f#e)nfcvs«Rii#i4 (H3 7A) mx 



(23) 



4$K79-2 2 392 1 



tfO*C;«fllll-C©vsWR©i!feS*J!R«-C*i. c 

[0043] ¥n»^*3X&siJ4 1 (omm^mti^. 
n=§$n*Ji^«. mxm4 i«B(rieHS*-c5o 

feW5*SJ:tr,/r, ■ca-ri$<)r,/r, = 0.7r*D> *^?C 

HI ojliiW 

03 8«£:©fe?«©»i onisjfjssjT^-ria-cAo. 7 
>fi-ms(Dm&mmiicj:t)int. c<D7>f-i-m 

«g!jc A ri ^ 6**50 3 5 ©H 

iiiRii5n:»{ctiai|iRjgtx<DWi)i«j*aj4 i^jgfixu. 

^©^^K?:. R5IIl©]l,Aa52 1 ?ra2.*'i:>itlOx 
i®i)5t5Ratc-|51#* OrRSIIS 5j<>t*:fi!(l*fi 1 4 4 
fl^fiSfS. *®iS««l 4®RiS©Ii*8IJ2 ItCjfiSU 

ti)V7>f-t6 2©#'C>«¥ffi3l(*ia«5 0 itiSSil 

t$t\, *>-:)Rm*SI52 ICilUtCttEL-Cl^S. ID 

Mir-yju3 1 it^fsmwmmo icmis.^tif cmmn 

5 l^iiSn. Wm'r~-:f)\>Z 1 ©4>'i:^«ma»l*Si^ 
1 4©a^.8|52 l(C««3ti. */cJ1-fifc»(*«JFffi*(* 
J6«5 OCCSMSti-C, 1 4©m'^-Si52 1 i^^m 

,'^.iU-r¥B^tW6®5 0<!:©ra«:»&m3n.S. 'v'J* 
JUr >f :^ 6 2 ©l&m«fi!(Sl« 1 4 */M^t:tTfo*a4. 
[0044] C©|ISIJ^SSr»l 3 5 {Cn\L/<:tajg©T 
>f-tCC. S2©7>f■:^i^•C•^•J*^^t»^i©T>7• 

:^*<iB)i*nfc«jii%c-5ri>s. ffljitfS2©r>f 

^tf. »2©r>7-:>-*ifijitrC<!:«:J:O03 5CCfS-r 

»ii©7>ftiaa©^ftig{k*«^iieitti. 3 6>«:h 

2©7>f-:f <tL-C@3 8©W»]X?S|54 KClR*.^:^ 
*3©7>r:^%iSACi«Cj;'3. 7>f :^4;*ca{fr 

[ 0 0 4 5 ] ijiJCC. C©7>f-t|gH©14figi6ll*»«f>S 



/c«{)CC|ISi%tf-3fc. a39A. 39B. 39CB^© 
||ii«:ffll>/c7>f-:MIS©iEBBia. jpfflH. ^IWHEI 

«r-en^'n^nl/. 03 9D«fiJ(S*fil 4©MPa0«r^j^ 
r. 04O*jJ:t>'04 l(cli|IK(cJ:'3SJ;£L/cvswRlKf 
tt?:^n-r. CC-C. 04 l«S4 0lCfcWigif4©J^iS 

»lS«o- lote «itt4S;Ai/rij^Lfc*>©-c* 

0, l51-©7>7^:^®!SiK£7'-$r&S. ffij9^fS14 
«. *S7Siiin©*Rj^y;©^(*ffiK:. nJi>ilal'i:>©*S 
55niii©*R©W«3^»8l54 l%»Wfc»{*«*. WR 
iE©a'^,2 l?rji64J-i:^fi?rSi®frSiIS50niii©Rtt 
CC-lsl^lrurj^fiSSiiS. »2©7>7-:f^^iOT 
«280Wte'C81ifP1-S J: ^ CCi^Si^fc'^ U *;l'7 1'^ft 
QZii^^'K^^A HCiSgt. ^U*JU7>f-t©- 
«?:fii(3^K 1 4©^»3i«:tS54 1 ©il^R©]I*SIJ2 1 K. 
W^l,X\,-^i>, $/c^ffl*^S5 0«300iimX30Cnm, 

^'i^mcm)fcmm:Kb i «:jiL//c*&fl^-y;i'3 1 tc 
J:0ff*5*x-CC^S. ISltt^r-7';l'3 l©ct3^C^«m*ttW 
SI 4©aiiSB2 1 KSSRSn. nKi»(*«¥iBJ!W*«! 
«5 0(Cffi«SSn-Ct>S. 04 0 4ll9^!St^©|lili|g 
*-C*403 7 Ai^ribKf-rSi. W0X*Si54 HCv 

^}fi)\,7^^f-^ 6 2 *fflji^■ct>l^l¥©^^«Ftt*J»e) 

tx-CC»5C<!:*it)*>-5. S/c, 04 1 J;«3'v';5!7^l'7> 
f-:^ 6 2 ^:ifflji^/c C i fC J: •) 28(*Hz-C 4> D 6 
C<!:*5b*^.5. C©aiJ!etem*^e>7>f:^«S©;'C*$ 

[0 04 6] 042 > 4 3Scf4 4{3:-5-n-e'nHi on 

!tJ^fi8©^}^0!I«:n^r. Ctie>®e<|-ClJ]SS««l 4©W 
0^«:*SP4 1 CCiffljiS^a^SCW^T-i l/-r-5-n-en2-:) 
©'s'J*;U7>f-:^6 2,. 6 2. 2-o©^7>i^*>''-J< 
-;b6 1,. 6 l.Rcm!n$aS*>'jJ<-;l'6 3*Jffll>e) 

tc. C©042. 4 3-C«-en-e4l2oofflil=t^^^iS:i|i 

[0047] 042. 4 3K.7ikUcJ:'itX.m^l4(D 

^ ©7>7-t©«ffiSifi1»S:M^j: S «)©{c UtteWtf. 
$6{c^^J^m*J^t6i«:S. «fc04 4{C7n-r«Ci« 

igS*-/d<-^l'6 3©J:'5K:jAwJ^7>f-t?rffll,^ ^ 

(oitmmm^^. tummi 4J:'orJ:6mmi$^^yii- 
)\^7>7■tJ:*)i&<^m.■ri>ct^c^*)7>7■t^:Km 

^tm^& 1 4 <t«-5-©7>ft8i)(^*JtlSCC^SSl.'&: 
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[0048] 

C ] &±i^-<tcj: ^ tc, c ©|6M©» 1 ©a 
*aB«CM©fltllSS^-4«*iitf C it?. ti£*©T>f^ 

[0049] c©^ig©^2®ti*tc<j:ntf, ^nj^t^ 
[01 ] u^(D7>7-tmsifnt$m^. 

[04] C©^?^©Sia<!:/j:5««f?:t7-5fc7>7^:f© 
[05] Al3:H4©«fiST(»«T3ti/cfiSdW«±©fifiS!B 

[06] C©^?3©»lJ?*tW4*fm0. 

[07] 06Cc*5t:tS*&SOlffJSI^iF-r0. 

[08] 06(c*5C:f«,t&m©f6©JKii4^-r0. 

[09] 06{c*5Wil&S©H«:fi6©B»*^m 

[010] Ai,mmicm^>tcmQO7>Tf-tms(0iEm 

m. B«^P®0, CMM0. 

[011] S'jS3n/cvswR^4^x-r0. 
[012] c<Dm(om2ms&mifr:-rp[mi. 

[013] C©SB^©m3||t6t^«:^j^-r*4m 

[0 1 4 ] 0 1 3©T>7-:^S|g©VSWR!^tt«rij\T0. 

[015] C©»W©ll4ieSfi««!%^f I4ta0. 

[016] comomsmmm'tfjktMm^. 
[017] c©»i!fl©»6iiisw%iKf mm 

[0 1 8 ] 0 1 7©T>f-:»-«H©VSliVR!l#tt=6mt0. 

[0 1 9 ] 0 1 8 (^ismi&mmmmitKm. 
[02 0 ] 0 1 ei^^sbtcmmmomimifrit'^. 
[02 1 ] 01 6icfT^Ltcmmm<D^<j^mmi:7r<t 



0. 

[02 2 ] 0 1 eicakbfcmmowicmomimTri 
m. 

[02 3] comomemmBimmTnrs^tm. 

[02 4] C©«W©ll6iafi)^,®©fa©05«:jn-rm 

0. 

[02 5] comaicmiiki&otciixonfm^TTiir 
mm. 

[02 6] C©#6M{CteWSI&S©fc»©<6©«l)«W% 

[02 7] c©^WK:*jW5«&s©fca)©S«:ffl©«|fiX 
i««:^n-rm0. 

[02 8] comomimmnmifhtmm, 

[02 9] A«C©^BJ©^7||JfijeSS©lli^tCffll^/c 
7>7-ti^a©iEE0. BB¥ffl0. C«ailJffi0. D 

[03 0] 02 9A~2 9D©r>f:f-Ka©9IS3n 
/cvsi««^14?rjj\-r0. 

[03 1 ] 02 8{c*ji,»rtinfs©ttfi%a:^k3ttfcii 

^©V9«R^14i&T\-r0. 

[03 2] i8I«iK:^*>ti/c*R0M}ffi©PifflOHPi«r 

siwri/c»©0. 

[03 3] *Rmwig©Ri3!S%^^-cp«aaiai&gE 

{tS -S/cli^CVSWR^tt^r^f 0, 
[03 4] *RffJ]SS*HS©^^«:mW{CSI^OfcJi^ 
i»Dtl/yfcii^©VSWI«m4«:5^-r0. 

[03 5 ] 03 bitco^momsmmiSiiintm 
0. 

[03 6] A»C©%iq©^8limtS©|gii{Cffll>/^ 
r>7-:^^a©iES0, BttiPffl0. Ctt:&fflijffl0. D 

[03 7] A»03 6A-3 6D©T>f-:>-S8E©«l5t 

[03 8] c<D^m(Dm9ms&Bi&ifritmm, 

[039] A»S1 OiaiJi5!!S©lliJ«cffll,»/cT>f :f 
^S©iES0. B»7^. C»«{BIM0. D»S(Sf« 

1 4©jgpg0. 

[04 0] 03 9A~3 9D©T>f■:^Ka©a'J3£^n 

[04 1] 04 o<D'p<D&mm\mi^m7nLtcm. 
(04 2 ] m 1 ommmi&<mBm^mm. 
[04 3 ] s 1 ommBi&<Di&<Dmimmtm, 

[044 ] »1 Oj|ifiJ^SS©MfCf6©a3^0ll?:S^-r0. 



